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(1H. s, Ar-H); 7.48 (1H, d, J = 8.4Hz, Ar-H); 7.59 (1H, s. Ar-H). 
EXAMPLE 20 

5 N,N-dimethyl-2-[5-(1-ethyltetrazol-^ Oxalate 

Prepared using the procedure described for Example 4, using ethyl iodide. The oxalate salt was prepared, 
mp 179°C (MeOH/Et z O); (Found: C. 55.59; H, 6.23; N, 21.49. C^H^Ne.CV^Os requires C, 55.66; H. 6.23; N, 
21.64%); <H NMR (360MHz, D 2 0) 5 1.32 (3H, t f J = 7.4Hz, CH 3 ); 2.90 (6H, s, NMe^; 3.21 (2H f t. J = 7.4Hz, 
10 CHj); 3.46 (2H, t, J = 7.4Hz, CH 2 ); 4.38 (2H. q. J = 7.4Hz. CHz); 4.47 (2H, s, CHJ; 7.14 (1H, dd. J = 1.5 and 
8.4Hz. Ar-H); 7.35 (1H, s, Ar-H); 7.50 (1H, d. J = 8.4Hz, Ar-H); 7.53 (1H, s, Ar-H). 

EXAMPLE 21 

15 N,N-Dimethyi-2-[5-(1 ,2,4-triazol-1-yl)-1 H-indot-3-yl]ethylamine. Bisoxalate 

Prepared as described for Example 16 from 1 ,2.4-triazole sodium derivative and 1-fluoro-4-nitro benzene. 
The bisoxalate salt was prepared, mp 210°C (MeOH/Et 2 0); (Found: C, 50.11; H, 4.78; N, 16.35. C u Hi 7 N 5 . 1.9 
(C 2 H 2 0 4 ) requires C. 50.14; H. 4.92; N, 16.43%); 1 H NMR (360MHz, D 2 0) 5 2.92 (6H, s, NMe 2 ); 3.25 (2H, t, J 
20 = 7.4Hz, CH2); 3.50 (2H, t, J = 7.4Hz, CHj); 7.44 (1H, s, Ar-H); 7.47 (1H, dd, J = 2.0 and 8.7Hz, Ar-H); 7.63 
(1H, d, J = 8.7Hz, Ar-H); 7.88 (1H. d, J = 2.0Hz, Ar-H); 8.36 (1H, s, Ar-H); 9.05 (1H, s. Ar-H). 

EXAMPLE 22 

25 4-[5-(2-Methylimidazol-1-yl)-1H-indol-3-yl]-N-methylpiperidine. Bisoxalate sesquihydrate 

A solution of N-methyl-4-(formy1memyl)piperidine (0.25g, 1.8mmol) and 4-(2-methylimidazolyl)phenyl hyd- 
razine hydrochloride (0.48g, 2.1 mmol) in 4% H 2 S0 4 (25ml) was heated at reflux for 1 6h. The mixture was cooled 
to room temperature, basified with K 2 C0 3 solution and extracted with CH 2 d 2 (3 x 75rrd). The combined extracts 

30 were dried (Na^O*) and evaporated and the residue purified by chromatography on silica-gel eluting with 
C H 2 CI j/EtO H/N H 3 (60:8:1) to give the titie-compound (0.12g). The bisoxalate sesquihydrate salt was prepared, 
mp65-70°C (hygroscopic); (Found: C, 52.97; H, 5.51 ; N, 1 1 .07. C 18 H 22 N 4 .2(C 2 H 2 04). 1.5H 2 0 requires C. 52.69; 
H, 5.83; N, 11.17%); 1 H NMR (360MHz, D 2 0) 8 1.96-2.08 (2H, m, CH 2 ); 2.31-2.40 (2H, m. CH 2 ); 2.56 (3H, s, 
CH 3 ); 2.95 (3H, s, CH 3 ); 3.20-3.27 (3H, m, CH and CHj); 3.64-3.68 (2H, m, CHJ; 7.28 (1 H, dd, J = 2 and 8.7Hz, 

35 Ar-H); 7.44 (1 H, s, Ar-H); 7.48 (1 H. d, J = 2Hz, Ar-H); 7.53 (1 H. d, J = 2Hz, Ar-H); 7.69 (1 H, d. J = 8.7Hz. Ar-H); 
7.81 (1H. d. J = 2Hz, Ar-H). 

EXAMPLE 23 

40 4-(5-<1 ,2,4-Triazol-1-ylmethyl)-1 H-indol-3-yl]-N-methylpiperidine. Oxalate 

A solution of N-methyi-4-(formylmethyl)piperidine (0.1g, 0.71mmol) and 4-(1,2,4-triazolylmethyl)phenyl 
hydrazine dihydrochloride (0.1 85g, 0.71 mmol) in 4% H2S0 4 was heated at reflux for 2h. The mixture was cooled 
to room temperature, basified with K 2 C0 3 solution and extracted with CH 2 CI 2 (2 x 100ml). The crude product 

45 was chromatographed on silica-gel eluting with CH 2 Cl2/EtOH/NH 3 (40:8:1 ) to give the titie-compound (60mg). 
The oxalate salt was prepared, mp 218-220°C; (Found: C, 58.61; H. 6.03; N, 17.94. C 17 H 21 N 5 .1.02 (CjH^) 
requires C. 58.96; H. 6.38; N. 17.56%); *H NMR (360MHz, D 2 0) 6 1 .88-2.02 (2H, m, CH 2 ); 2.20-2.34 (2H. m, 
CHa); 2.92 (3H. s. CH 3 ); 3.10-3.24 (3H. m, CH and CHJ; 3.60-3.64 (2H, m. CHj); 5.51 (2H. s. CHJ; 7.21 (1H, 
dd, J =» 1.5 and 8.4Hz, Ar-H); 7.26 (1H, s, Ar-H); 7.51 (1H, d, J = 8.4Hz. Ar-H); 7.69 (1H, s, Ar-H); 8.05 (1H, s, 

50 Ar-H); 8.55 (1 H, s, Ar-H). 

EXAMPLE 24 
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EXAMPLE 16 

N t N^imethyi-2-[5^2-methylimidazol-1-yl)-1H-indol-3-yl1ethylamine Sesquioxalate 
5 1. 1-(4-nitropheny1)-2-methy1 imidazole 

Sodium hydride (4.87g, 122.0mmol, 60% dispersion in oil) was added to a solution of 2-methylimidazole 
(10g, 122.0mmoi) in DMF (100ml) and stirred at room temperature for 0.25h. 1-Ruoro-4-nitrobenzene (17.18g, 
1 22-0mmol) was added to the reaction mixture and stirred at room temperature for 1 6h. Water (1 50ml) and ethyl 
10 acetate (250ml) were added, the aqueous separated and extracted with ethyl acetate (3 x 150ml). The com- 
bined extracts were washed with water (3 x 150ml), dried (Ma 2 S0 4 ) and evaporated to give the desired product 
(11. 5g, 47%); 6 (360MHz, CDC! 3 ) 2.24 (3H. s. Me); 7.06 (1H, d. J = 1.5Hz, Ar-H); 7.10 (1H, d, J = 1.5Hz, Ar-H); 
7.50 (2H, d, J = 9.5Hz, Ar-H); 8.38 (2H f d. J = 9.5Hz, Ar-H). 

15 2. N,N>dimethyl-2-t5-(2-methy1imidazol-1-yt)-1H-indol-3-y11ethy1amine Sesquioxalate 

Prepared from the preceding 4-nitrophenyl imidazole using the procedure described for Example 5. The 
sesquioxalate salt was prepared, mp 185-186°C (iPA/MeOH); (Found: C, 56.17; H, 5.99; N, 13.46. 
Ci 6 H2oN 4 .1.55 (C 2 H 2 0 4 ). 0.1 EtOH requires C, 56.19; H, 5.79; N, 13.58%); 6 (360MHz, D 2 0) 2.55 (3H, s. Me); 
20 2.93 (6H, s, NMe2>; 3.26 (2H, t, J = 7.4Hz f CHJ; 3.51 (2H, t, J = 7.4Hz, CHz); 7.30 (1H, dd, J = 2.0 and 8.7Hz, 
Ar-H); 7.48 (1H, d, J : 2.1Hz, Ar-H); 7.51-7.53 (2H. m, Ar-H); 7.70 (1H. d, J = 8.7Hz. Ar-H); 7.79 (1H. d. J = 
2.0Hz, Ar-H). 

EXAMPLE 17 

25 

N,N-dimethyi-2-[5-(1,2,4-triazol-1ylmethyl)-1H-indol-3-ylIethy1amine. Succinate. Procedure B 

A solution of 1-(4-hydrazinophenyi)methyt- 1,2.4-triazole dihydrochloride (2g, 7.6mmol, Example 5 step 3) 
and 4-N,N-dimethylaminobutanal dimethylacetal (1.8g, 11.2mmol) in 4% aqueous sulphuric acid (70ml) was 

30 heated at reflux for 2h. After the reaction mixture was cooled to room temperature, ethyl acetate (200ml) was 
added and the aqueous basrfied with K 2 C0 3 . The aqueous was separated and extracted further with ethyl ace- 
tate (2 x 150ml). The combined organics were dried (NajSC^) and evaporated, and the residue 
chromatographed on siica gel eluttng with CH 2 Cl2/EtOH/NH 3 (30:8:1) to give the titie-triazole (610mg, 30%). 
The succinate salt was prepared by addition of a solution of succinic acid (0.27g, 2.3mmol) in methanol (3ml) 

35 to a solution of the triazole (0.61 g, 2.3mmol) in methanol (5ml). The solvent was removed under vacuum and 
the resultant product recrystallised from isopropylalcohol, mp 118-120°C; (Found: C, 58.76; H, 6.27; N, 17.79 
C 16 H 19 N3.C 4 He04 requires C, 58.90; H, 6.50; N. 18.08%). 

EXAMPLE 18 

40 

N,N-dimethy1-2-(5-(1 ,2,4-triazoM-yl methyl)- 1 H-indol-3-yl]ethylamine. Benzoate 

The benzoate salt of N,N-dimethyl-2-[5-(1,2,4-triazol-1-ylmethyl)-1H-indol-3-yl]ethylamine was prepared 
by addition of a solution of benzoic acid in diethyl ether to a solution of the free base in ethanol/diethyl ether 
45 (1 :4). The precipitated salt was recrystallised from ethanol. mp 178-180°C; (Found: C, 67.28; H. 6.55; N, 17.66. 
C 16 H 19 N3.CeH 6 C0 2 2H requires C, 67.50; H, 6.44; N, 17.89%); *H NMR (360MHz, D 2 0) 5 2.92 (6H, s, NMea); 
3.22 (2H, t. J = 7.3Hz, CHJ; 3.46 (2H, t, J = 7.3Hz, CHJ; 5.52 (2H, s, CH^; 7.22 (1H, dd. J = 1.6 and 8.4Hz, 
Ar-H); 7.36 (1 H, s. Ar-H); 7.44-7.58 (4H, m, Ar-H); 7.65 (1 H, s, Ar-H); 7.87-7.91 (2H, m, Ar-H); 8.06 (1 H, s. Ar-H); 
8.54 (1H, s, Ar-H). 

50 

EXAMPLE 19 

N,N-dimethyl-2-[5-(2-ethyltetra^ Oxalate 

55 Prepared as described for Example 3, using ethyl iodide. The oxalate salt was prepared, mp 140-142°C; 

(Found: C, 55.71; H, 6.26; N, 21.35. C^H^Na.CzH^ requires C, 55.66; H, 6.23; N, 21.64%); 1 H NMR 
/360MHz. D-XN * 1.54 /3H. t. J = 7.4Hz. CH.V 2.91 ffiH. r. NMb^: 3.21 f2H. t J = 7.4Hz. CH.V 3.47 f2H. t. J 
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solution (10ml) was added and the solvent removed under vacuum. The residue was extracted with ethyl ace- 
tate (3 x 100ml) and the combined extracts dried (Na 2 S0 4 ) and evaporated. The crude product was 
chromatographed on silica-gel eluting with CH 2 Cl2/MeOH/NH 3 (60:8:1) to give the tide product (0.1g). The 
bisoxalate salt was prepared, mp 191-194°C (MeOH/Et 2 0); (Found: C, 54.39; H f 5.30; N. 11.87. 
5 C 17 H2oN 4 .2(C 2 H 2 0 4 ).0.2H 2 0 requires C, 54.36; H. 5.30; N t 12.07%); 'H NMR (360MHz. D z O) 6 2.26-2.45 (1H. 
m f CH of CH 2 ); 2.55 (3H, s t Me); 2.62-2.75 (1H. m. CH of CHJ; 3.02 and 3.03 (total 3H. s. Me); 3.23-3.45 (2H, 
m, CHz); 3.60-3.68, 3.77-4.1 and 4.12-4.15 (total 3H. each m. CH and CH 2 ); 7.30 (1H, d, J = 8.9Hz, Ar-H); 7.48 
(1H. d, J = 2.2Hz. Ar-H); 7.52 (1H, s. Ar-H); 7.53 (1H, d. J = 2.2Hz, Ar-H); 7.70 (1H, d. J = 8.9Hz. Ar-H); 7.78 
(1H,s,Ar-H). 

10 

EXAMPLE 28 

1 H-4-[5-imidazol-1 -yl-1 H-indol-3-yl]piperidine. Bisoxalate 

15 Prepared from N-benzyl-4-(formyimethyi)piperidine and 4-(imidazoiyl)phenyl hydrazine hydrochloride 

using the procedures described for Examples 22 and 24. The bisoxalate salt was prepared, mp 155-157°C; 
(Found: C, 54.32; H, 5.50; N, 11.66. C 16 H 16 N 4 .2(C 2 H 2 O 4 ).0.3(Et 2 O) requires C, 54.33; H. 5.38; N. 11.96%); 1 H 
NMR (360MHz, D 2 0) 8 1 .90-2.04 (2H. m, CH& 2.32 (2H. br d, J = 1 3Hz, CHj); 3.20-3.32 (3H, m, CH and CH& 
3.55-3.60 (2H, m, CH^; 7.41-7.44 (2H, m f Ar-H); 7.64 (1 H. s. Ar-H); 7.68 (1H, d, J = 8.7Hz. Ar-H); 7.85 (1H. s, 

20 Ar-H); 7.92 (1 H, d, J = 2Hz, Ar-H); 9.06 (1 H. s, Ar-H). 

EXAMPLE 29 

1H-4-[5-(1,2,3-Triazol-1-yl)-1H-indol-3-yl]piperidine. Hemioxalate 

25 

Prepared from N-benzyl-4-(formyimethy1)piperidine and 4-(1,2 f 3-triazolyl)phenyl hydrazine hydrochloride 
using the procedures described for Examples 22 and 24. The hemioxalate salt was prepared, mp 278°C 
(MeOH/Et 2 0); (Found: C, 61.84; H. 6.10; N, 22.21. C 15 H l7 N 5 .0.5(C 2 H 2 O 4 ) requires C, 61.53; H, 5.81; N, 
22.42%); *H NMR (360MHz. D 6 -DMSO) 8 1.66-1.82 (2H, m. CHj); 1.98-2.06 (2H, m, CHj); 2.83-2.89 (2H, m, 
30 CH2); 2.98-3.08 (1H, m, CH); 3.21 (2H. br d. J = 12.5Hz, CHJ; 7.28 (1H, s, Ar-H); 7.51-7.56 (2H. m. Ar-H); 7.93 
(1H, s, Ar-H); 8.05 (1H, s, Ar-H); 8.73 (1H, s, Ar-H). 

EXAMPLE 30 

35 N-Methyl-4-{5-imidazol-1-yl-1 H-indol-3-yllpiperidine. Sesquioxalate 

Prepared from N-methyi-4-(formylmethyl)piperidine and 4-(imidazolyi)pheny1 hydrazine hydrochloride as 
described for Example 22. The sesquioxalate salt was prepared, mp 21 7°C; (Found: C, 57.41 ; H, 5.83; N, 1 3.30. 
C 17 H2oN 4 . 1.5(C 2 H 2 O 4 ).0.14(CH 3 OH) requires C. 57.61; H, 5.66; N, 13.34%); 1 H NMR (360MHz, D 2 0) 8 1.94- 
40 2.06 (2H. m. CHJ; 2.34-2.38 (2H. m, CHJ; 2.94 (3H. s, CH 3 ); 3.20-3.27 (3H, m, CH and CH 2 ); 3.63-3.67 (2H. 
m. CHJ; 7.40-7.43 (2H, m. Ar-H); 7.64 (1H, s, Ar-H); 7.68 (1H, d. J = 8.7Hz, Ar-H); 7.84 (1H. s. Ar-H); 7.90 
(1H, d. J = 1.3Hz, Ar-H); 9.07 (1H. s. Ar-H). 

EXAMPLE 31 

45 

N-Methyl^-C5-(1.2 t 3-triazol-1-yl)-1H-indol-3-yl]piperidine. Hemioxalate 

Prepared from N-methyl-4-(formylmethyl)piperidine and 4-( 1.2, 3- triazolyt) phenyl hydrazine hydrochloride 
as described for Example 22. The hemioxalate salt was prepared, mp 251-254°C (MeOH/Et 2 0); (Found: C, 
so 62.21; H, 6.49; N. 21.21. C 16 H 19 N 5 .0.5(C 2 H 2 O 4 ).0.1H 2 O requires C, 62.22; H. 6.20; N, 21.34%); 'H NMR 
(360MHz. D 2 0) 8 1.69-2.01 (2H, m, CH 2 ); 2.25-2.31 (2H, m. CH 2 ); 2.94 (3H, s. CH 3 ); 3.04-3.20 (3H, m, CH and 
CHz); 3.61-3.65 (2H. m, CHj); 7.32 (1 H. s. Ar-H); 7.44 (1 H. dd. J = 1 .9 and 8.7Hz. Ar-H); 7.58 (1 H. d. J = 8.7Hz, 
Ar-H); 7.86 (1H, d. J = 1.8Hz, Ar-H); 7.94 (1H, s, Ar-H); 8.29 (1H, s. Ar-H). 
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NMR (360MHz, CDCI 3 ) 5 1.80-1.94 (2H f m, CH 2 ); 1.98-2.06 (2H. m t CH 2 ); 2.14-2.24 (2H, m, CHj); 2.33 (3H, 
s, CH 3 ); 2.76-2.85 (1H, m f CH); 3.02-3.08 (2H. m, CHJ; 3.60 (2H. s, CH 2 ); 7.03-7.10 (4H, m t Ar-H); 7.26-7.38 
(5H, m, Ar-H); 7.41 (1H, d. J = 8.5Hz, Ar-H); 7.52 (1H, d. J = 1.8Hz, Ar-H); 8.30 (1H, br s t NH). 

5 2. 1 H-4-[5-(2-Methylimidazol-1-yl)-1H-indol-3-yi]piperidine. Bisoxalate dihydrate 

To a solution of ammonium formate (0.32g. 5.07 mmol) and 4-[5-(2-methylimidazol-1-yi)-1H-indol-3-yl]-N- 
benzylpiperidine (0.4g, 1.08mmol) f in methanol (40ml) was added Pd/C (10%; 0.4g) and the mixture stirred at 
60°C for 3h. The catalyst was removed by filtration through celite and the solvent removed under vacuum. The 

10 residue was taken up into H 2 0 (30ml) f basified with NH 3 solution and extracted with ethyl acetate (3 x 100ml). 
The combined extracts were dried (Na^O*) and evaporated and the residue chromatographed through silica- 
gel eluting with CH 2 Cl2/MeOH/NH 3 (30:8:1) to give the desired piperidine (0.2g). The bisoxalate dihydrate salt 
was prepared, mp 80°C (hygroscopic); (Found: C, 50.53; H. 5.54; N, 10.87. CuH^^^HjO^.^^O 
requires C, 50.43; H, 5.72; N f 11.20%); 1 H NMR (360MHz, D 2 0) 6 1.91-2.03 (2H, m. CH 2 ); 2.30-2.34 (2H, m, 

15 CHj); 2.55 (3H, s, CH 3 ); 3.19-3.36 (3H, m, CH and CH& 3.55-3.62 (2H, m, CHa); 7.28 (1H. dd. J = 1.2 and 
8.6Hz, Ar-H); 7.44 (1H, s. Ar-H); 7.47 (1H. d, J = 2.0Hz, Ar-H); 7.52 (1H, d, J = 2.0Hz, Ar-H): 7.69 (1H, d. J = 
8.6Hz, Ar-H); 7.82 (1H, d, J = 1.2Hz. Ar-H). 

EXAMPLE 25 

20 

1 H-4-[5-(1 ,2,4-Triazol-1-ylmethyl)-1 H-indo)-3-yl]piperidine. Oxalate 

Prepared from N-benzyi-4-(formy1methyl)piperidine and 4-(1,2,4-triazolylmethyl)phenyi hydrazine dihyd- 
rochloride using the procedures described for Examples 23 and 24. The oxalate salt was prepared, mp 272°C; 
25 (Found: C, 58.27; H. 5.56; N, 18.79. C 16 H 19 N 5 .C 2 H 2 0 4 requires C, 58.21; H, 5.70; N, 18.86%); 'H NMR 
(360MHz, D 2 0) 5 1.86-1.98 (2H. m, CH 2 ); 2.24-2.28 (2H. m, CH 2 ); 3.15-3.36 (3H. m, CH and CH 2 ); 3.52-3.56 
(2H, m, CHJ; 5.51 (2H, s f 7.21 (1H, dd. J = 1.6 and 8.5Hz, Ar-H); 7.27 (1H, s, Ar-H); 7.52 (1H, d, J = 
8.5Hz. Ar-H); 7.70 (1H, d, J = 1.6Hz, Ar-H); 8.09 (1H. s. Ar-H); 8.60 (1H. s. Ar-H). 

30 EXAMPLE 26 

1H-3-[5-(2-Methylimidazol-1-yl)-1 H-indol-3-yq-pyrrolidine. Bisoxalate 

1 . 3-[5-(2-Methytimidazol-1-yi)-1 H-indol-3-yi>N-benzylpym)ltdine 

35 

Prepared from N-benzyi-3- (foimylmethyi)pynolidine and 4-(2-methylimidazolyl)pheny< hydrazine hyd- 
rochloride as described for Example 22; 1 H NMR (360MHz, CDCI 3 ) 6 1.98-2.06 (1H. m, CH of CHj); 2.34 (3H, 
s, CH 3 ); 2.34-2.44 (2H. m. 2 of CH of CHa); 2.71 (1H. t. J = 7.4 Hz, CH of CHj); 2.80 (1H, t J = 6.9Hz, CH of 
CH2); 3.05 (1 H, t, J = 8.7Hz. CH of CHJ 3.61-3.73 (1H, m. CH); 3.72 (2H. ABq, J = 13Hz, 6.95-7.14 (4H. 
40 m f Ar-H); 7.22-7.41 (5H. m. Ar-H); 7.40 (1H. d, J = 8.5Hz, Ar-H); 7.66 (1H. s. Ar-H); 8.30 (1H, br s NH). 

2. 1 H-3-[5-(2-Methylimidazol-1-y<)-1H-indol-3-yl)pyrrolidine. Bisoxalate 

Prepared from the preceding N-benzyipyrrolidine using the procedure described for Example 24. The 
45 bisoxalate salt was prepared, mp 210-213°C (methanol/ether); (Found: C. 53.93; H. 5.22; N, 12.50. 
C ie H 18 N4.2(C 2 H 2 04) requires C, 53.81; H. 4.97; N, 12.55%); 1 H NMR (360MHz. D 2 0) 6 2.91-2.30 (1H. m, CH 
of CHj); 2.55 (3H. s, CH 3 ); 2.55-2.60 (1H, m, CH of CH^; 3.35-3.64 (3H, m f CH and CHz); 3.80-3.90 (2H, m, 
CHz); 7.30 (1H, dd, J = 2 and 8.6Hz, Ar-H); 7.47 (1H, d, J - 2Hz, Ar-H); 7.50 (1H. s, Ar-H); (7.53 (1H, d. J = 
2Hz, Ar-H); 7.70 (1H, d. J = 8.6Hz, Ar-H); 7.80 (1H, d, J = 2Hz, Ar-H). 

50 

EXAMPLE 27 

N-Methy1-3-{5-(2-methy1imidazol-1-yl)-1H-indol-3-yt]pyrrolidine. Bisoxalate 

55 To a cooled (0°C) f stirred mixture of 1H-3-[5-(2-methyiimidazol-1-yl)-1H-indol-3-yl]pyrrolidine (0.12g, 

0.45mmol), acetic acid (0.136g, 2.3mmol) and NaCNBH 3 (71mg, 1.1mmol), in methanol (15ml), was added 
dronwLsft a solution of formaldehyde J89ma of » 38% w/w solution in H^O. 1.1mmoh in methanol dOmlV The 
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methanol/ether to give the title product oxalate as a white solid, m.p. 206-21 2°C. Analysis found: C. 47.55; H, 
4.05; N. 19.65%. Calcd for C 12 H 13 N 5 S. 1.1 C 2 H 2 0 4 : C. 47.59; H, 4.28; N, 19.54%. 5 (D 2 0) 3.32-3.35 (2H,m), 
3.40-3.44 (2H, m), 4.22 (3H, s). 7.64 (1H, s), 7.73 (1H. d. J = 8.4Hz). 8.19 (1H, s), 8.22 (1H, d, 8.5Hz). 

5 EXAMPLE 13 

3-[2-<N,N-Dimethylamino)ethyl]-5-(2-methyltetrazol-5-yl)benzo[b1thiophene. Oxalate . 

To a mixture of -<2-aminoethyl)-5-(2-methyltetrazol-5-yi) benzo[b]thiophene (0.372g f 1.43mmol) and 
10 sodium cyanoborohydride (0.136g, 2.15mmol) in methanol (3ml) and acetic acid (0.247ml, 4.30mmol) cooled 
in an ice bath was added 38% w/v formaldehyde solution (0.453ml. 5.74mmol) in methanol (3ml) dropwise over 
5min and the mixture was stinted at room temperature for 3h. After this time, saturated potassium carbonate 
solution (30ml) was added and the mixture was extracted with ethyl acetate (3 x 50ml). The combined extracts 
were evaporated in vacuo to leave 0.53g. Chromatography on flash silica, eluting with 10-30% 
15 methanol/dichloromethane. gave 0.335g (81%) of the title product as a colourless oil. The oxalate salt was prep- 
ared using oxalic acid in methanol/ether to give the title product oxalate as a white solid, m.p. 214-218°C. 
Analysis found: C, 50.58; H. 4.80; N, 18.28%. Calcd for C 14 H 17 N 5 S. C 2 H 2 0 4 : C, 50.92; H, 5.07; N, 18.56%. 5 
(DMSO) 2.84 (6H, s). 3.30-3.42 (4H, m), 4.46 (3H, s), 7.69 (1H, s), 8.06 (1H. dd, J = 8.4 and 1.4Hz), 8.20 (1H, 
d. J = 8.4Hz). 8.56 (1H, s). m/z (Cr,NH 3 ) 288 (M+H)*. 

20 

EXAMPLE 14 

N,N-dimethy1-2-[5-(2-methylimidazol-1-ylmethyl)-1H-indol-3-y1]ethylamine Trisoxaiate 
25 1. 1-(4-nitropheny1)methyl-2-methylimidazole 

Sodium hydride (2.45g; 61.0mmol, 60% dispersion in oil) was added to a solution of 2-methyi imidazole 
(5.0g, 60.9mmol) in DMF (100ml). The mixture was stirred at room temperature for 0.25h before adding 4-nit- 
robenzyi bromide (13.2g, 61.0mmot) and heating at 1 10°C for 2h followed by stirring at room temperature for 
30 1 6h. Water (200ml) and ethyl acetate (500ml) were added, the aqueous separated and extracted with ethyl ace- 
tate (2 x 500ml). The combined extracts were washed with water (3 x 250ml), dried (MgS0 4 ) and evaporated. 
The crude product was chromatographed on silica gel eluting with CH 2 Cl2/MeOH (4%) to give the title-product 
(1.58g. 10.5%); 6 (360MHz, CDCI 3 ) 2.34 (3H. s, Me); 5.16 (2H, s, CHj); 6.67 (1H. d. J = 1.3Hz, Ar-H); 7.03 (1H, 
d, J = 1.3Hz, Ar-H); 7.19 (2H, d, J = 9.5Hz, Ar-H); 8.22 (2H, d. J = 9.5Hz, Ar-H). 

35 

2. N.N-dimethyl-2-[5-(2-methy1imidazol-1-ylmethyl)-1 H-indol-3-yl) ethyl amine Trisoxaiate 

Prepared from the preceding 4-nitrobenzyl imidazole using the general procedure described for Example 
5. The trisoxaiate salt was prepared, mp 160-1 63°C (MeOH/Et 2 0); (Found: C, 50.57; H, 5.25; N, 10.60. 
40 C 17 H22N 4 .2.8 (C 2 H 2 0 4 ) requires C, 50.79; H. 5.21; N, 10.48%); m/e 282 (M*); 8 (360MHz, D 2 0) 2.65 (3H. s. 
Me); 2.92 (6H, s, NMeJ; 3.25 (2H, t, J = 7.3Hz, CHJ; 3.50 (2H, t, J = 7.3Hz. CH 2 ); 5.42 (2H, s, CHj); 7.18 (1H, 
d. J = 8.4Hz, Ar-H); 7.31 -7.40 (2H, m, Ar-H); 7.40 (1 H, s. Ar-H); 7.56 (1 H, d. J = 8.4Hz, Ar-H); 7.66 (1 H, s. Ar-H). 

EXAMPLE 15 

45 

N,N-dimethyl-2-[5-imidazol-1-ylmethyl-1H-indol-3-yl]ethylamine Bisoxalate 

Prepared from imidazole and 4-nitrobenzyi bromide using the procedure described for Example 5. The 
bisoxalate salt was prepared, 165-166°C (MeOH/Et 2 0); (Found: C, 53.30; H, 5.34; N, 12.18. C 16 H2oN 4 . 2.05 
50 (C 2 H 2 0 4 ) requires C, 53.30; H, 5.36; N. 12.37%); 6 (360MHz, D 2 0) 2.92 (6H. s. NMe 2 ); 3.24 (2H, t. J = 7.7Hz, 
CHJ; 3.48 (2H. t, J = 7.7Hz, CHJ; 5.50 (2H. s, CHJ; 7.27 (1H, dd, J = 1.5 and 8.4Hz, Ar-H); 7.37 (1H. s. Ar-H); 
7.45 (1 H. s, Ar-H); 7.49 (1 H, s. Ar-H); 7.56 (1 H. d, J = 8.4Hz, Ar-H); 7.75 (1 H, s. Ar-H); 8.78 (1 H. s, Ar-H). 
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benzoyl peroxide (10.6mg) in carbon tetrachloride (10ml) irradiated with two desk lamps (2 x 60W) was added 
N-bromosuccinimide (0.126g, 0.707mmoi) in small portions. After the addition was complete the mixture was 
heated at reflux for a further 90 min, then filtered and the filtrate was evaporated in vacuo to leave an oil/solid 
mixture. Chromatography on flash silirr. eluting with dichloromethane gave 0.161g of crude 3-bromomethyl- 

5 5-(2-methyltetrazoi-5-y1) benzo[b]thiopr.ane as a colourless oil. 

The crude 3-bromomethyi-5-(2-methyl-tetrazol-5-yl) benzo[b]thiophene (0.145g) in DMSO (0.3ml) was 
added to a mixture of sodium cyanide (29.9mg, 0.61 mmol) in DMSO (0.2ml) and the mixture was stirred at 
100°C for 2h. After cooling, the mixture was poured into water (10ml) and a brown solid was filtered off, washed 
with water and dried in a vacuum pistol to leave 73.5mg. The filtrate was extracted with dichloromethane (3 x 

10 30ml) and the combined extracts were dried (Na 2 S0 4 ) and evaporated in vacuo to leave 44.7mg. This was com- 
bined with the original solid and chromatographed on flash silica, eluting with 20-50% ethyl acetate/petroleum 
ether to yield 61.5mg (38%) of the title product as a white solid. 5 (CDCi 3 ) 3.99 (2H, s), 4.43 (3H, s), 7.59 (1 H, 
s), 8.00 (1H, d, J = 8.5Hz), 8.19 (1H, dd, J = 8.5 and 1.5Hz), 8.47 (1H, s). 

15 Step 7 

3-(2-Aminoethyl)-5-<2-methyl-tetrazol»5-yl)benzo[b]thiophene. Oxalate. 

To a solution of 3-cyanomethyl-5-(2-methyl-tetrazol-5-yi) benzo[b]thk>phene (0.434g, 1.70mmol) in THF 
20 (16ml) under nitrogen was added dropwise 1.0M borane-tetrahydrofuran complex in THF (5.10ml, 5.10mmoi) 
and the mixture was heated at reflux for 6h. After cooling in an ice-bath the mixture was quenched with 2N HCI 
(22ml) and heated to reflux for 1h. The THF was then removed in vacuo and the residue basified with 50% 
sodium hydroxide solution (4ml) before extracting with dichloromethane (3 x 75ml). The combined extracts were 
dried (K 2 C0 3 ) and evaporated in vacuo to leave 0.45g. Chromatography on flash silica eluting with CH^I^Me- 
25 OH/NH 3 (aq) (60:8:1) gave 0.383g (87%) of the title product as a white solid. The oxalate salt was prepared 
using oxalic acid in methanol/ether to give the title product oxalate as a white solid, m.p. 204-209°C. Analysis 
found: C, 47.75; H, 4.28; N, 19.28%. Calcdfor C 12 H 13 N 5 S. 1.1 C 2 H 2 0 4 : C, 47.59; H, 4.28; N, 19.54%. 5 (DMSO) 
3.17-3.21 (4H, m), 4.46 (3H, s), 7.72 (1H, s), 8.06 (1H, dd, J = 8.4 and 1.4Hz), 8.52(1H, s) m/z (Cr.NHj) 260 
(M+H)\ 230. 

30 

EXAMPLE 12 

3-(2-Aminoethyl)-S-(1-methy1tetrazol-5-yl) bertzo[b]thiophene. Oxalate. 
35 Step 1 

3-cyanomemy1-5^1-methyUetrazo1-5-yl) benzo[b]thiophene 

Following the procedure of Example 11, Step 6, 0.666g (2.89mmol) 3-methy1-5-(1-methyitetrazol-5-yl) 
40 benzo[b]thiophene was reacted with 0.515g (2.89mmol) of N-bromosuccinimide and 38.1mg of benzoyl 
peroxide in 30ml of carbon-tetrachloride. The reaction mixture was evaporated in vacuo and chromatographed 
on flash silica, eluting with 0-3% methanol/dichloromethane to give 0.532g of crude 3-bromo-5-(1-methyltet- 
razol-5-yO benzo[b]thiophene. 

The crude 3-bromo-5-(1-methyltetrazol-5-yl) benzo[b]thiophene (0.504g) was reacted with 97.7mg 
45 (1 .99mmol) of sodium cyanide in 1 .5ml of DMSO at 1 00°C for 2h. After cooling, the reaction mixture was poured 
into water (25ml) and extracted with dichloromethane (6 x 50ml). The combined extracts were dried (Na 2 S0 4 ) 
and evaporated in vacuo to leave 0.37g. Chromatography on flash silica, eluting with 30-60% ethyl acetate/pet- 
roleum ether yielded 28.0mg (4%) of the title product. 6 (CDCI 3 ) 4.00 (2H, s), 4.23 (3H. s), 7.63 (1H, s). 7.73 
(1H, dd), 8.08 (1H. d), 8.15 (1H, d). 

50 

Step 2 

3-(2-Aminoethy1)-5-(1-methyUetrazol-5-y1) benzo[b]thiophene. Oxalate. 



55 Following the procedure of Example 11, Step 7, 26.1mg (0.102mmol) of 3-cyanomethyl-5-(1-methyltet- 

razol-5-yl) benzo{b]thiophene in 2ml of THF was reacted with 0.36ml (0.36mmol ) of 1.0M borane-tetrahydrofu- 
ran comnlftx in THF. Chmmatoaranhv on flash silica, olutino with CH*CU/MfiOH/NH, 3(an\ J60:8:H aave 
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Step 2 

5-Bromo-3-methyt benzo(b)]thiophene 

5 To a gently refluxing mixture of polyphosphoric acid (4.47g) and chlorobenzene (100ml) was added 4- 

bromophenylmercaptopropanone (2.24g, 9.14mmol ) portionwise over 1 h and the mixture was heated at reflux 
for 8 days. After cooling the organic phase was decanted off and the residue was decomposed with H 2 0 
(-100ml), extracted with CH 2 CI 2 (2 x 75ml), dried (MgSQ 4 ) and combined with the decanted organic phase. 
This was evaporated in vacuo to leave 2.096g of brown oil. Distillation on a Kugelrohr apparatus yielded 1.83g 

10 (88%) of the title compound as a pale yellow liquid, bp 100-110°C/0.35mbar. 5 (CDCI 3 ) 2.41 (3H, s). 7.10 (1H, 
s). 7.43 (1H. dd, J = 8.5 and 1.9Hz), 7.69 (1H, d, J = 8.5Hz), 7.64 (1H. d, J = 1.9Hz). 

Step 3 

75 5-Cyano-3-methy1 benzo[b]thiophene 

To copper (I) cyanide (0.569g t 6.35mmol) was added 5-bromo-3-methyi benzo[b]thiophene (1.179g, 5. 
19mmol) in N-methylpyrrolidinone (10ml) and the mixture was stirred at 180-1 90°C for 17h. This was then par- 
titioned between ether (75ml) and ammonia solution (75ml). The ether layer was separated, washed with more 
20 ammonia solution (2 x 50ml), dried (Na 2 S0 4 ) and evaporated in vacuo to leave 0.81g of an off-white solid. 
Chromatography on flash silica, eluting with 1 0% ethyl acetate/petroleum ether yielded 0.76g (85%) of the title 
compound as a white solid. 8 (CDCI 3 ) 2.47 (3H t s), 7.23 (1H, s), 7.55 (1H, dd, J = 8.3 and 1.5Hz), 7.93 (1H, d, 
J = 8.4Hz). 8.03 ( 1H, d, J = 1.4Hz). 

25 Step 4 

3-Methyl-5-(tetrazol-5-y1)-benzo[b]thiophene 

To a solution of 5-cyano-3-methyl benzo[b]thiophene (0.194g, 1.12mmol) in N-methylpyrrolidinone (5ml) 
30 under nitrogen was added triethylamine hydrochloride (0.231g. 1.68mmol) followed by sodium azide (0.234g, 
3.59mmol) and the mixture was extracted with ether (4 x 50ml). The combined ether extracts were dried (Mg 
S0 4 ) and evaporated in vacuo to leave 0.78g of a white solid. This was chromatographed on flash silica, eluting 
with CH 2 Cl2/MeOH/NH33(aq) (40:8:1 to 30:8:1). to give 0.246g (100%) of the title product as a white solid. 5 
(DMSO) 2.46 (3H, s), 7.41 (1H. s). 7.98 (1H, d. J = 8.4Hz). 8.03 (1H. dd. J = 8.4 and 1.5Hz). 8.36 (1H. d, J = 
35 0.9Hz). m/z (CP. NH 3 ) 215 (M-H)". 160. 

Step 5 

3-Methyl-5-(2-methyltetrazol-5-yl)benzo[b]thiopheneand 3-Methyl-5-(1-methyltetrazol-5-yl)benzo[b1thiophe- 
40 ne 

To a mixture of 3-Methyl-5-(tetrazol-5-yi)benzo[b]thiophene (0.241g, 1.12mmol) in acetonitrile (5ml) was 
added triethylamine (0.28ml f 2.01 mmol), then iodomethane (0.486ml, 7.81 mmol) followed by DMF (3ml) until 
a clear solution formed. The solution was stirred overnight under nitrogen before evaporating in vacuo and par- 

45 titioning the residue between water (50ml) and ether (25ml). The aqueous layer was separated and extracted 
with more ether (2 x 25ml), the combined ether extracts were dried (Mg S0 4 ) and evaporated in vacuo to leave 
0.241 g of yellow solid. Chromatography on flash silica, eluting with 25-40% ethyl acetate/petroleum ether gave 
0.168g (65%) of the 2-isomer of the title product as a white solid and 0.063g (24%) of the 1-isomer of the title 
product as a white solid. 2-isomer S (CDCI 3 ) 2.52 (3H, s), 4.42 (3H. s), 7.14 (1H, s). 7.94 (1H, d, J = 8.4Hz), 

50 8.10 (1H, dd, J = 8.4 and 1.5Hz), 8.51 (1H, s). m/z(Cr,NH 3 ) 231 (M+HV 1-isomer 6 (CDCI 3 ) 2.50 (3H, s), 4.22 
(3H, s). 4.22 (3H, s), 7.23 (1H, s), 7.64 (1H, dd, J = 8.3 and 1.5Hz), 8.03 (1H, d, J = 8.4Hz), 8.12 (1H, d, J = 
1.6Hz). m/z (Cr,NH 3 ) 231 (M+H)\ 202, 172. 
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(3.54ml), in ethanol (30ml), was stirred at room temperature for 3h. The solvent was removed under vacuum 
and the resultant product dissolved in formic acid (98%, 3.3mi) and the solution stirred for 0.5h at room tem- 
perature and refiuxed for 2h. The solution was cooled to room temperature, poured into an aqueous solution 
of K 2 C0 3 (75ml) and extracted with ethyl acetate (4 x 200ml). The combined extracts were dried (MgS0 4 ) and 
5 evaporated, and the residue chromatographed through silica gel eluting with CH 2 Cl2/EtOH/NH 3 (40:8:1) to give 

2- components. The less polar isomer was identified as the titte- 1 -methyl -1,2,4-triazole (360mg). The bisoxalate 
salt was prepared; mp 135-137°C; (Found: C, 50.91; H, 5.38; N, 13.86. C 16 H 2 iN 5 . 0.25( ethanol) requires C, 
50.70; H, 5.47; N, 14.08%); 5 (360MHz, D 2 0) 2.91 (6H, s, NMej); 3.23 (2H, t, J = 7.3Hz, CHi), 3.48 (2H, t, J = 
7.3Hz f CHj), 3.95 (3H, s, Me), 4.48 (2H, s, CH^, 7.13 (1H, dd. J = 1.5 and 8.4Hz, Ar-H), 7.37 (1H, s, Ar-H), 

10 7.53 (1H, d, J = 8.4Hz, Ar-H), 7.57 (1H, s. Ar-H), 8.32 (1H. s, Ar-H). 

EXAMPLE 9 

N,N-dimethyl-2-[5^1-methy1-1,2,4-triazol-3-ylmethyt)-1H-indol-3-yl]ethy!amine. Trishydrochloride 

The more polar isomer obtained from Example 8 Step 2 was identified as the titte- triazole (180mg). The 
trishydrochloride salt was prepared, mp <40°C (hygroscopic); Found: C, 49.80, H, 6.56; N, 16.69. C 1ft H 21 N 6 . 
3HCI. 0.35 (Et 2 0) requires C, 49.91; H, 6.62; N, 16.73%); 6 (360MHz, D 2 0) 2.91 (6H. s, NMe 2 ); 3.23 (2H, t, J 
= 7.4Hz, CHJ, 3.49 (2H, t, J - 7.4Hz. CHi), 3.95 (3H, s. Me), 4.27 (2H, s, CHa). 7.17 (1H, dd, J = 1.5 and 8.5Hz, 
Ar-H), 7.34 (1H, s, Ar-H), 7.50 (1H, d, J = 8.5Hz, Ar-H). 7.60 (1H, s, Ar-H), 8.88 (1H f s, Ar-H). 

EXAMPLE 10 

N,N-dimethyl-2-[5-(1 t 2,3-triazol-1-ylmethyl)-1H-indol-3-yi1ethylamine. Oxalate. 

25 

1. 1-(4-nitrophen,yl)methyM ,2,3-triazole 

4-Nitrobenzylbromide (25.4g, 0.12mol) was added to a solution of 1 H-1 ,2,3-triazole (8.12g, 0.12moi) and 
triethyiamine (11 .88g, 0. 1 2mol) in anhydrous acetonitrile. The mixture was refiuxed for 1 h, cooled to room tem- 
perature and the precipitated NEt 3 . HBr filtered off. The solvent was removed under vacuum and the residue 
chromatographed through silica gel eluting with CH 2 CI 2 (100) to C^CI^MeOH (95.5) to give 2-products. The 
more polar product was identified as the tffle- 1-isomer (13g, 54%); mp 1 14-116°C 5(250MHz, CDC1 3 ) 5.72 (2H, 
3, CHa), 7.38 (2H, d, J = 9Hz, Ar-H), 7.64 (1H f s. Ar-H), 7.78 (1H, s, Ar-H). 8.18 (2H, d, J = 9Hz f Ar-H). The 
less polar, minor isomer was identified as the 2-alkylation product (2.25g, 9%), mp 112-113°C. 5 (250MHz, 
CDa 3 ) 5.72 (2H, s, CHJ, 7.40 (2H, d, J = 9Hz, Ar-H), 7.66 (2H, s. Ar-H), 8.18 (2H, d, J « 9Hz. Ar-H). 

2. N,N-dimethy1-2-(5-(1,2,3-mazol-1-ylmethy1)-1H-indol-^yl1ethy<amine. OxalatB 

1 -<4-nitrophenyl)methyl-1 ,2,3-triazole was converted into the titie-indole using the general procedures des- 
cribed for example 5. The oxalate salt was prepared mp 210-212°C, (Found: C, 55.88; H, 5.75; N, 18.69. 
Ci5H 19 N 6 . 1.1(C2H 2 0 4 ) 0.15H 2 O requires C. 55.67; H, 5.84; N. 18.87%), 6 (360MHz, D 2 0). 2.90 (6H. s, NMeJ, 
3.22 (2H, t, J = 7.4Hz, CHJ, 3.46 (2H, t, J - 7.4Hz. CKfe). 5.72 (2H, s, CH^, 7.24 (1H, dd, J = 1.6 and 8.4Hz, 
Ar-H), 7.36 (1H, s. Ar-H), 7.52 (1H, d, J = 8.4Hz. Ar-H). 7.66 (1H, s, Ar-H), 7.79 (1H, s, Ar-H), 8.00 (1H. d, J = 
1 Hz. Ar-H) 

EXAMPLE 11 

3- (2-Aminoethy1)-5-(2-methyt-tetrazol-5-yl)benzo[b1thiophene. Oxalate , 
so Step 1 

4- Bromophenylmercaptopropanone 

To a stirred solution of 4-bromothiophenol (5.09g. 26.9mmoi) in NaOH (1.08g, 26.9mmol) and water (32mi) 
55 was added chloroacetone (2.17ml, 27.3mmol) and the mixture was stirred under nitrogen for45min before ext- 
racting with ether, washing with water, drying (Na 2 S0 4 ) and evaporating in vacuo, leaving 6.89g (100%) of the 
title comnound m a white solid, ft fCDCU 2.27 ttH. sV 3.65 /2H. art. 7.20 r2H. d. J = R.SHzl. 7.41 f2H. d. J = 
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8.4Hz. Ar-H), 7.36 (1H, s, Ar-H), 7.52 (1H. d, J = 8.4Hz. Ar-H), 7.65 (1H. s. Ar-H), 8.06 (1H, s, Ar-H), 8.56 (1H. 
s, Ar-H). 

EXAMPLE 6 

5 

N,N-dimethyl-2-[5-(1,2,3.4-tetrazol^ Oxalate. 

1. 1-(4-nitrophenyl)methyl-1,2.3.4-tetrazole and 2-(4-nitrophenyl)methyi-1 .2,3,4-tetrazole . 

10 4-NitrobenzyIbromide (15.42g, 71.3mmoi) was added to a stirred solution of 1H-tetrazole (5.0g, 71. 3mmoi) 

and triethytamine (7.9g, 78.0mmol) in acetonitrile ( 100ml). The mixture was stirred at room temperature for 
16h, the solvent removed under vacuum and the residue chromatographed on silica gel eluting with 
dichloromethane to give 2-isomers. The 2-alkyIated product was obtained as the less polar product (2.47g, 
17%); 6 (360MHz, CDCI 3 ) 5.92 (2H. s. CHJ, 7.53 (2H. d, J = 8.7Hz. Ar-H), 8.25 (2H. d. J = 8.7Hz. Ar-H). 8.56 

is (1 H. s. Ar-H). The more polar, major isomer was identified as the 1-alkyiation product (1 1g. 75%); 5 (360MHz, 
CDCI 3 ) 5.73 (2H. s, CHJ, 7.46 (2H. d. J = 8.7Hz, Ar-H). 8.27 (2H, d, J = 8.7Hz. Ar-H). 8.64 (1H, s. Ar-H). 

2. 2-(4-aminopheny1)methyl-1,2.3,4-tetrazole Hydrochloride 

20 2-<4-nitropheny1)methyl-1.2.3,4-tetrazole (2.47g, 12.1 mmol) was hydrogenated as described for Example 

5 step 2. The product (2.55g. 1 00%) was obtained as the hydrochloride salt; 8 (250MHz, D 2 0) 5.86 (2H. s, CHJ. 
7.40 (2H. d, J = 8.7Hz. Ar-H). 7.36 (2H. d. J = 8.7Hz, Ar-H). 8.74 (1H. s, Ar-H). 

3. N.N-Dimethy1-2-[5-(1.2,3,4-tetrazol-2-ylmeth,yl)-1H-indol-3-yl]ethylainine. Oxalate . 
25 ■ ' ~~ 

The preceding amine was converted into the title- compound using the general procedures described for 
Example 5 Steps 3-5. The oxalate salt was prepared and recrystallised from MeOH/Et 2 0; mp 198-199°C; 
(Found: C, 53.38; H. 5.55; N. 22.63. C 1 4H 18 N 6 .C 2 H 2 0 4 . 0.2 (EtOH) requires C, 53.30; H. 5.78; N. 22.74%); 
5(360MHz, D 2 0) 2.91 (6H, s, NMeJ, 3.23 (2H, t, J = 7.4Hz, CHJ, 3.48 (2H, t, J = 7.4Hz, CHJ, 6.01 (2H, s, 
30 CHJ, 7.30 (1H, dd, J * 1.8 and 8.4Hz. Ar-H), 7.37 (1H. s, Ar-H). 7.53 (1H. d, J = 8.4Hz, Ar-H). 7.76 (1H. s, 
Ar-H), 8.74 (1H, s, Ar-H). 

EXAMPLE 7 

35 N t N-dimethy1-2-[5-1.2,3.4-tetrazol-1-ylmethyl)-1H-indol-3-1ethylamine. Succinate 

1-{4-nitropheny1)methyl-1, 2,3,4-tetrazole was converted into the title- compound using the procedures des- 
cribed for Example 5. The succinate salt was prepared, m.p. 55-56°C (isopropylalcohol); (Found C: 57.08; H, 
6.14; N. 23.34. C 14 H 18 N e . 0.75 (C 4 H 6 0 4 ) requires C. 56.89; H, 6.32; N, 23.42%); 5 (360MHz.D 2 O) 2.93 (6H. s, 
40 NMeJ. 3.23 (2H. t. J = 7.5Hz. CHJ, 3.48 (2H, t. J = 7.5Hz, CHJ. 5.81 (2H. s, CHJ, 7.28 (1H, dd. J = 1.7 and 
8.4Hz, Ar-H), 7.39 (1H. s, Ar-H), 7.56 (1H. d. J = 8.4Hz. Ar-H). 7.75 (1H, s. Ar-H). 9.20 (1H. s. Ar-H). 

EXAMPLE 8 

45 N,N-Dimeth.yl-2-[5-<1-methyl-1 ,2.4-triazol-5-ylmethyl)-1 H-indol-3-yl]ethy1amine. Bisoxalate 

1. Ethyl 3-[2-<dimethylamino)ethyl]- 1H-indole-5-methylcarboximidate. Hydrochloride 

A solution of N,N-dimethy1-2-(5-cyanomethyl-1H-indol-3-yl)ethyl amine (5g, 22.01 mmol) in ethanol was 
50 saturated with HCI gas and the solution stirred at room temperature for 16h. The solvent was removed under 
vacuum to give the titfe- product (6g, 92%); 5 (360MHz, De-DMSO) 1.29 (3H, t, J = 7.0Hz, CHJ; 2.83 (6H, s, 
NMeJ. 3.13 (2H, t. J = 7.5Hz, CHJ, 3.31 (2H, m, CHJ. 4.04 (2H. s. CHJ, 4.42 (2H, q. J = 7.0Hz, CHJ, 7.08 
(1H. dd, J = 1.5 and 8.4Hz, Ar-H). 7.27 (1H, s. Ar-H), 7.37 (1H. d, J = 8.4Hz. Ar-H), 7.48 (1H, br s, NH), 7.71 

I 
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salt and recrystallised from MeOH/Et 2 0; mp 176-177°C; (Found: C. 54.21; H. 5.84; N, 22.36. C, 5 H 20 N 6 .C 2 H 2 O 4 
requires C f 54.54; H, 5.92; N, 22.45%); 8 (360MHz, D 2 0); 2.91 (6H, s, 2 of CH 3 ); 3.21 (2H, t, J = 7.4Hz. CHJ; 
3.40 (2H, t. J = 7.4Hz. CHJ; 4.00 (3H. s, CH 3 ); 4.43 (2H. s f CHJ; 7.13 (1H, dd. J = 1.5 and 8.4Hz, Ar-H); 7.35 
(1H, s. Ar-H); 7.50 (1H. d. J = 8.4Hz. Ar-H); 7.54 (1H. s. Ar-H). 

5 

EXAMPLE 5 

N,N-dimethyl-2-[5-(1 t 2,4-triazo!-1-ylmethyl)-1 H-indol-3-yl]ethylamine. Oxalate Hemihydrate 

10 1 . 1 -(4-nitrophenyi)methyl-1 ,2.4-triazoie 

4-Nilrobenzylbromide (21.6g f 0.1mol) was added to a rapidly stirred suspension of 1 ,2,4-triazole sodium 
salt (9.1g, 0.1 moJ) in anhydrous DMF (1 00ml) and the mixture stirred at room temperature for 1 6h. Ethyl acetate 
(400ml) was added followed by water (250ml) and the layers separated. The organic phase was washed with 
is water (3 x 250ml), dried (MgS0 4 ) and evaporated. The residue was chromatographed on silica gel eluting with 
ethyl acetate to give the title- product (10.6g, 52%); m.p. 98-100°C. 5 (360MHz, CDCI 3 ) 5.47 (2H. s, CHJ 7.40 
(2H, d. J = 9Hz, Ar-H), 8.02 (1H, s, Ar-H), 8.18 (1H, s, Ar-H), 8.23 (2H. d. J - 9Hz, Ar-H). 

2. 1^4-aminophenyl)methyl-1 ,2,4-triazole. Hydrochloride 

20 ~ 

A solution of 1-(4-nitrophenyl)methyl- 1 ,2,4-triazole (10.0g, 49mmol) in ethanol (50ml), ethyi acetate (50ml), 
5N HCI (10ml) and water (10ml) was hydrogenated over 10% Pd/C (1.0g) at 40 p.s.i., in a Parr apparatus, until 
an uptake of 188 p.s.i., had been observed (approx 10mins). The catalyst was removed by filtration through 
hyflo and the solvent removed under vacuum. The residue was azeotroped with ethanol (x2) to give the title- 

25 amine hydrochloride (10.6q. 100%). 5 (360MHz, D 2 0) 5.53 (2H, s, CHz), 7.37-7.48 (4H, m, Ar-H), 8.12 (1H, s, 
Ar-H), 8.66 (1H, s, Ar-H). 

3- 1 -<4-Hydrazinophenyl)methyM ,2,4-triazole 

30 A solution of sodium nitrite (3.28g, 48mmol) in water (20ml) was added to a solution of the preceding amine 

hydrochloride ( 10.0g, 48mmol), in concentrated HCI (40ml), at such a rate that the temperature did not exceed 
-10°C. After addition was complete the solution was stirred at 0°C for 0.25h and then added portionwise to a 
rapidly stirred solution of SnCf 2 .2H20 (40g) in concentrated HCI (40ml). The solution was warmed to room tem- 
perature and basified with 20% aqueous NaOH solution. The solution was extracted with ethyl acetate (3 x 

35 250ml) and the combined extracts dried (MgS0 4 ) and filtered through hyflo. The solution was evaporated to 
dryness to give the desired hydrazine (5.0g, 56%) m.p. 1 09-1 1 2°C. 8 (360MHz, D 6 -D MS O) 3.93 (2H, br s, NHj), 
5.20 (2H, s, CHj), 6.73 (2H, d, J = 8Hz, Ar-H), 7.08 (2H, d, J = 8Hz, Ar-H), 7.92 (1 H, s, Ar-H), 8.57 (1H. s f Ar-H). 

4. 2-{5-(1,2 < 4-Triazol-1-ylmethyl)-1H-indol-3-yl1ethylamine. 

40 

4-ch!orobutanal dimethylacetal (3.22g, 21.1mmol) was added to a stirred solution of the preceding hyd- 
razine (5.0g, 26.4mmol) in ethanol/water (5:1, 180ml) and 5N HCI (4.5ml) and the solution refluxed for4h. The 
solvents were removed under vacuum and the residue chromatographed on silica gel, eluting with 
CH 2 Cl2/EtOH/NH3 (30:8:1) to give the desired tryptamine (2.4g. 38%). 5(360MHz, CDCI 3 ) 2.90 (2H. t, J = 7Hz, 
45 CHj). 2.99 (2H, t, J = 7Hz, CH 2 ), 5.43 (2H. s, CHj), 7.10 (1H, s, Ar-H), 7.11 (1H, d, J = 8Hz, Ar-H), 7.39 (1H, 
d, J = 8Hz, Ar-H), 7.57 (1H, s, Ar-H), 7.94 (1H, s, Ar-H), 8.08 (1H, s, Ar-H). 

5. N,N-dimethy1-2-{5-(1,2,4-triazol-1-ylmethyl)-1H-indol-3-yt1ethylamine Oxalate Hemihydrate 

so A solution of formaldehyde (37% w/w solution, 0. 19g), in methanol (10ml), was added to a mixture of the 

preceding tryptamine (0.36g, 1.5mmol), NaCNBH* (0.225g, 3.6mmoi) and glacial acetic acid (0.45g), in 
methanol (10ml). The mixture was stirred at room temperature for 2h before adding saturated K 2 C0 3 (50ml) 
and evaporating the methanol. The residue was extracted with ethyl acetate (3 x 100ml) and the combined ext- 
racts washed with brine (100ml), dried (K 2 C0 3 ), and evaporated. The crude product was chromatographed on 

55 silica gel eluting with CHjClj/EtOH/NHa (20:8:1) to give the free base of the title- compound (0.21 g, 52%). The 
oxalate hemihydrate salt was prepared, m.p. 165- 167°C (MeOH/Et 2 0); (Found: C, 55.53; H, 6.04; N, 18.59. 
C««H«*N«.CJ-UO,. 0.5SH.O renuires C. 55.29: H. 6.03: M. 1ft.9fi%V mte 269 fM*V 8 f3fif)MHz. D-O* 2.91 f6H. 
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EXAMPLE 2 



2-[5-(1-Benzyltetrazol-5-ylmethyl)-1 H-indol-3-yl]ethylamtne. Hydrochloride. Hemihydrate 

5 Prepared from the more polar component isolated from step 5. Example 1 , using the procedure described 

for step 6, Example 1. The hydrochloride hemihydrate salt was prepared; mp210-213°C; (Found: C, 60.39; H, 
5.88; N. 22.14. d9H20Ne.HCLO.5H2O requires C, 60.39; H. 5.87; N, 22.24%); 8 (250MHz. D 2 0) 3.02 (2H, t, J 
= 6.8Hz, CH2); 3.1 9 (2H. t. J = 6.8Hz, CHJ; 4.44 (2H, s, CH 2 ); 5.60 (2H, s, CH2); 6.95-7.02 (3H, m, Ar-H); 7.1 6- 
7.25 (4H, m. Ar-H); 7.28 (1H, s, Ar-H); 7.40 (1H. d, J = 8.4Hz, Ar-H). 

10 

EXAMPLE 3 

N t N-dimethy1-2-[5-(2-methyltetrazol-5-ytmethyl)-1H-indol-3-yl]ethylamine. Oxalate 

15 1. N-tert-Butyloxycarbonyt-2-[5-(2-methy<tetrazol-5»ylmethyl)-1H-indol-3-yl] ethylamine and N-tert> 
butyioxyc^rbony<-2-[5-(1-methyltetrazot-5-ylmethyl)-1H-indol-3-yl]ethyiamine 

Methyl iodide (0.44g, 3.1mmol) was added to a stirred solution of the tetrazole from step 4, Example 1 
(0.95g t 2.78mmol) and triethylamine (0.56g, 5.5mmol) in dry acetonitrile (15ml). After 10h a further equivalent 

20 of methyl iodide was added and stirred for 16h. The solvent was removed under vacuum and the residue 
chromatographed on silica-gel eluting with CH 2 Cl2/MeOH (97:3) to give the title mixture of 1-and 2-methyltet- 
razoles (0.6g, 61%); 6 (360MHz, CDCI 3 ) 1.43 (9H. m, 3 of CH 3 ); 2.89-2.92 (2H, m, CHj); 3.38-3.48 (2H, m, CH2); 
3.83 (2H. s. CH2); 4.28 and 4.40 (total 3H, s, CH 3 ); 6.98 and 7.17 (total 1H, d, J = 8.4Hz t Ar-H); 7.02 and 7.06 
(total 1H. s. Ar-H); 7.30 and 7.31 (total 1H, d, J = 8.4Hz, Ar-H); 7.43 and 7.54 (total 1H, s, Ar-H); 8.00 and 8.10 

25 (total 1H. brs, NH). 

2. 2-{5-(2-Methyltetrazol-5-ylmethyl)-1H-indol-3-y1lethylamine and 2-{5-(1-methyltetrazol-5-ylmethyl)-1HHn» 
dol-3-yi]ethy1amine 

30 Prepared from the preceding methyftetrazoles using the procedure described in step 6, Example 1. The 

crude product was chromatographed on silica-gel eluting with CH 2 Cl2/EtOH/NH 3 (40:8:1) to give 2 separated 
components. The less polar product (0.1g t 24%) was identified as the 2-methyltetrazole; 6 (360M1Hz, CDCI 3 ) 
1.38 (9H, s t 3 of CH 3 ); 2.88 (2H. t, J = 6.6Hz, CH£; 3.00 (2H, t J = 6.6Hz, CHJ; 4.28 (3H, s. CH 3 ); 4.33 (2H f 
s, CHj); 7.00 (1H. d, J = 8.4Hz. Ar-H); 7.06 (1H, d, J = 2.1Hz, Ar-H); 7.17 (1H f d. J = 8.4Hz, Ar-H); 7.56 (1H, 

35 s, Ar-H); 8.04 (1 H, br s, NH). 

The more polar product (0.13g, 31%) was identified as the 1-methyltetrazole; 5 (360MHz, CDCI 3 ) 1 .38 (9H, 
s, 3 of CH 3 ); 2.86 (2H t t, J = 6.6Hz, CH2); 3.00 (2H, t # J = 6.6Hz, CHj); 3.82 (3H. s, CH 3 ); 4.40 (2H, s, CH2); 
6.98 (1H, dd, J = 1.6 and 8.3Hz f Ar-H); 7.06 (1H, d, J = 1.6Hz, Ar-H); 7.31 (1H, d, J = 8.3Hz, Ar-H); 7.41 (1H, 
s.Ar-H); 8.18 (1H, brs, NH). 

40 

3. N.N-dimethyl-2-[5-(2-methyltetrazol-5-ylmethyl)-1H-indol-3-yllethyiamine. Oxalate 

A solution of formaldehyde (80mg of a 30% solution) in methanol (15ml) was added to a stirred solution of 
2-[5-{2-methyltetrazol-5-ylmethyl)-1H-indol-3-yl]ethylamine (0.1g, 0.4mmol). NaCNBH 3 (60mg) and glacial 

45 acetic acid (0.1 2g) in methanol (15ml). The solution was stirred for 2h, basified with K 2 C0 3 solution and the 
MeOH removed under vacuum. The crude product obtained after extraction into ethylacetate and removal of 
solvent was chromatographed through silica-gel eluting with CH 2 CI 2 /EtOH/NH 3 (40:8:1) to give the desired N.N- 
dimethyltryptamine (96mg, 87%). The oxalate salt was prepared: mp 185-187°C (MeOH/Et 2 0); (Found: C, 
54.42; H. 5.74; N. 22.53. C 16 H2oN 6 .C2H 2 0 4 requires C. 54.54; H, 5.92; N, 22.45%); 5 (360MHz, D 2 0) 2.91 (6H, 

50 s, 2 of CH 3 ); 3.21 (2H. t, J = 7.4Hz, CH2); 3.47 (2H. t. J = 7.4Hz, CHJ; 4.30 (3H. s, CH 3 ); 4.34 (2H f s. CHj); 
7.17 (1H, dd. J = 1.5 and 8.4Hz f Ar-H); 7.33 (1H. s, Ar-H); 7.48 (1H, d, J = 8.4Hz. Ar-H); 7.59 (1H, s t Ar-H). 

EXAMPLE 4 



»» » • r> : iu, j »-» ' r: t* 
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2. 2-(5-cyanomethy1-1 H-indol-3-yl)ethylamine. Hydrochloride 

4-chlorobutanal dimethylacetal (37.07g, 0.24mol) was added to a stirred solution of 4-hydrazinobenzyt 
cyanide hydrochloride (47.0g, 0.26mol) in EtOH/H 2 0 (5:1; 21) and refluxed for 4.5h. The reaction mixture was 
5 evaporated to dryness under vacuum, MeOH (1 50ml) added, and the mixture left at 0°C for 1 0h. The resultant 
pale yellow precipitate was filtered under vacuum, washed with Et 2 0/MeOH (5:1; 2 x 100ml) and dried. The 
product was used without further purification (24.1 g, 40%), m.p. 239-241 °C; R, 0.4 in CH 2 CI 2 /EtOH NH 3 (40:8:1); 
'H NMR (360MHz. D 2 0) 3.18 (2H, t, J = 7.1Hz, CHJ; 3.36 (2H, t, J = 7.1Hz, CHJ; 4.02 (2H. s, CHJ; 7.22 (1H, 
dd, J ■ 1.5 and 8.4Hz, Ar-H); 7.36 (1 H, s, Ar-H); 7.56 (1H, d, J = 8.4Hz, Ar-H); 7.66 (1 H, s, Ar-H). 

10 

3. 2-(5-Tetrazo)-5-y!methyM H-indol-3-yl) ethylamine 

A solution of 2-(5-cyanomethyi-1H-indol-3-yl)ethylamine hydrochloride (2.5g, 10.6mmol), triethyiamine 
hydrochloride (2.2g, 16.0mmol) and sodium azide (2.1g, 32.3mmol), in 1-methy1pyrrolidin-2-one (30ml) was 
15 heated at 140°C for 8h. 5N hydrochloric acid (3ml) was added and the solvents removed by distillation under 
vacuum. The residue was chromatographed on silica-gel eluting with EtOH/Et 2 0/H 2 0/NH 3 (20:30:8:1) to give 
the titie-tetrazole (1.76g, 69%); 6 (360MHz, CD 3 OD) 3.06 (2H. t, J = 7.2Hz, CHj); 3.19 (2H, t, J = 7.2Hz, CHJ; 
4.29 (2H, s, CHJ; 7.07 (1H, d. J = 8.4Hz, Ar-H); 7.13 (1H, s. Ar-H); 7.29 (1H. d, J = 8.4Hz, Ar-H); 7.44 (1H, s, 
Ar-H). 

20 

4. N-tert-Butyloxycarbonyl-2-(5-tetrazol-5-ylmethyl-1H-tndol-3-yl)ethylamine 

To a stirred suspension of 2-{5-tetrazol-5-ylmethyl-1H-indol-3-yi)ethyiamine (1.76g, 7.27mmol) in dry 
CH 2 CI 2 (40ml) was added triethyiamine (1 .5g, 14.9mmol) and (BOC) 2 0 (1 .9g, 7.3mmol) and the mixture stirred 
25 for 16h. The solvent was removed under vacuum and the residue chromatographed on silica-gel eluting with 
EtOH/Et 2 0/H 2 0/NH 3 (20:60:8:1 ) to give the title product (1 .6g, 64%); 5 (360MHz, CD 3 OD) 1 .41 (9H, s. 3 of CH3); 
2.87 (2H. t, J = 7.4Hz, CHj); 3.30 (2H, t. J = 7.4Hz. CHJ; 4.32 (2H, s. CH^; 6.99 (1H. d. J = 8.3Hz, Ar-H); 7.04 
(1H, s, Ar-H); 7.26 (1H, d. J = 8.3Hz, Ar-H); 7.49 (1H. s. Ar-H). 

30 5. N-tert-Butytoxycarbony1-2-[5-(2-benzyltetrazol-5-ylmethyl)-1 H-indd-3-yi]ethy1arnine and N-tert- 
buty1oxycartx)ny1-2-{5H1 -benzyl tetrazole 

Benzyl bromide (0.31 g, 1 .8mmol) was added to a solution of the tetrazole from step 4 (0.62g, 1.8mmoJ), 
and triethyiamine (0.37g, 3.6mmol) in dry acetonitrie (20ml). The mixture was stirred at R.T. for 2h, heated at 

35 70°C for 1h and then stirred at R.T. for 16h. The solvent was removed under vacuum and the residue 
chromatographed through silica-gel eluting with CH^/MeOH (97:3) to give 2-separated benzyl tetrazoles. 
The less polar isomer was identified as the 2-benzyl tetrazole (0.1 7g, 22.4%); 8 (360MHz, CDCI 3 ) 1.43 (9H, s, 
3 of CH 3 ); 2.90 (2H, t, J = 6.8Hz, CHj); 3.41 (2H. br t, CH& 4.32 (2H, s, CH£; 5.70 (2H, s, CHzPh); 7.00 (1H, 
s, Ar-H); 7.15 (1H ( d, J = 8.4Hz, Ar-H); 7.28 (1H, d, J = 8.4Hz. Ar-H); 7.34 (5H f s. Ar-H); 7.50 (1H, s, Ar-H); 

40 7.96 (1H, br s, NH). 

The more polar component was identified as the 1-benzyltetrazole (0.2g, 26.4%) 6 (360MHz, CDCI 3 ) 1.43 
(9H. s, 3 of CH 3 ); 2.88 (2H. t. J = 7.0Hz, CH 2 ); 3.40 (1H. br t, CH 2 ); 4.26 (2H, s, CHJ; 5.29 (2H. s, CHrPh); 
6.92 (1H, d, J = 8.4Hz, Ar-H); 7.01-7.05 (3H, m, Ar-H); 7.27-7.30 (5H. m. Ar-H); 8.08 (1H. br s, NH). 

45 6. 2-{5-(2-BenzyUetrazol-5-ylmethyl)-1 H-indol-3-yl]ethylamine. Oxalate 

Trifluoroacetic acid (1 .5ml) was added to a solution of the less polar component isolated from step 5 (0.1 7g, 
0.4mmol) in CH 2 CI 2 (5ml) and stirred at R.T. for 1 h. The solvents were removed under vacuum and the residue 
chromatographed through silica-gel eluting with CH 2 CI 2 /EtOH/NH 3 (40:8:1) to give the title-tetrazpje. The oxal- 
50 ate salt was prepared (65mg); mp 169-1 71 °C; (Found: C, 59.23; H, 5.07; N, 19.60. C^HzoNc.LQS (CjH^) 
requires C, 59.36; H, 5.22; N, 19.68%); 5 (360MHz, D 2 0) 3.09 (2H, t, J = 6.9Hz, CHj); 3.29 (2H. t. J = 6.9Hz, 
CHz); 4.30 (2H, s, CHJ; 5.77 (2H, s, CHa); 7.1 1 (1 H, dd, J = 1 .6 and 8.4Hz t Ar-H); 7.28 (1 H, s, Ar-H); 7.32-7.34 
and 7.39-7.41 (5H, m, Ar-H); 7.43 (1H, d. J = 8.4Hz, Ar-H); 7.51 (1H, s, Ar-H). 
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as alkylation, for example by treatment with an alkyl iodide, e.g. methyi iodide, typically under basic conditions, 
e.g. sodium hydride in dimethyifonmamide, or triethyiamine in acetonitrile. Similarly, a compound of formula I 
wherein R 1 represents a group of formula -CH 2 .CHR 4 .NH 2 initially obtained may be converted into a compound 
of formula I wherein R 1 represents a group of formula -CH 2 .CHR 4 .NR 6 R 7 in which R 6 and R 7 are as defined 
5 above with the exception of hydrogen, for example by conventional N-alkylation or N-arylation techniques, e.g. 
by treatment with the appropriate aldehyde in the presence of a reducing agent such as sodium cyanoborohyd- 
ride. 

Where the above-described processes for the preparation of the compounds according to the invention 
give rise to mixtures of stereoisomers, these isomers may be separated by conventional techniques such as 

w preparative chromatography. 

The novel compounds may be prepared in racemicform, or individual enantiomers may be prepared either 
by enantiospecrfic synthesis or by resolution. The novel compounds may, for example, be resolved into their 
component enantiomers by standard techniques, such as the formation of diastereomeric pairs by salt formation 
with an optically active acid, such as (-}-di-p-toluoy1-d-tartaric acid and/or (+)-di-p-totuoyi-1 -tartaric acid followed 

15 by fractional crystallization and regeneration of the free base. The novel compounds may also be resolved by 
formation of diastereomeric esters or amides, followed by chromatographic separation and removal of the chiral 
auxiliary. 

During any of the above synthetic sequences it may be necessary and/or desirable to protect sensitive or 
reactive groups on any of the molecules concerned. This may be achieved by means of conventional protecting 

20 groups, such as those described in Protective Groups in Organic Chemistry , ed. J.F.W. McOmie, Plenum Press, 
1973; and T.W. Greene, Protective Groups in Organic Synthesis . John Wiley & Sons, 1981. The protecting 
groups may be removed at a convenient subsequent stage using methods known from the art. 

Alternatively, certain of the functional groups on the desired products may be carried through the reaction 
sequence as precursor groups, and then regenerated from these precursor groups at a late stage in the overall 

25 synthesis. For example, where R 1 in the desired compound of formula I represents a group of formula - 
(CH^Nh^, tn * s group can be generated from a cyano precursor -CH 2 CN by reduction using, for example, 
borane/tetrahydrofuran. The cyano precursor may in turn be carried through the reaction sequence as a methyl 
group -CH 3i which may conveniently be converted to-CH 2 CN by treatment with N-bromosuccinimide and ben- 
zoyl peroxide, in the presence of a bright light source, followed by reaction of the resulting bromo intermediate 

30 with sodium cyanide in dimethyl sulphoxide. 

The following Examples illustrate the preparation of compounds according to the invention. 
The ability of test compounds to bind to 5-HT^Iike receptors was measured in membranes prepared from 
pig caudate using the procedure described in J. Neurosci ., 1987, 7, 894. Binding was determined using 2 nM 
5-hydroxytryptamine creatinine sulphate, 5-[1,2- 3 H(N)] as a radioligand. Cyanopindolol (100 nM) and mesuler- 

35 gine (100 nM) were included in the assay to block out 5-HT 1A and 5-HT 1c binding sites respectively. The con- 
centration of the compounds of the accompanying Examples required to displace 50% of the specific binding 
(IC50) is below 1 |iM in each case. 

The activity of test compounds as agonists of the 5-HTHike receptor was measured in terms of their ability 
to mediate contraction of the saphenous vein of New Zealand White rabbits, using the procedure described in 

40 Arch. Pharm ., 1990, 342 , 111. Agonist potencies were calculated as -log^ECso (pECso) values, from plots of 
percentage 5-HT (1 urn) response against the concentration of the agonist The compounds of the accompany- 
ing Examples were found to possess pEC^ values in this assay of not less than 5.0 in each case. 

EXAMPLE 1 

45 

2-[5-(2-Benzyltetrazol-5-ylmethyl)- 1 H-indol-3-y11ethyfamine. Oxalate 

1. 4-Hydrazinobenzylcyanide. Hydrochloride 

so A solution of NaN02 (80g, 1.16mol) was added dropwise to a cooled (- 10°C ). stirred, suspension of 4- 

amino benzyl cyanide (153.5g, 1.16moi) in concentrated HCI (1500ml), at such a rate that the temperature did 
not rise above -10°C. The mixture was stirred at -10°C for 0.25h before being filtered rapidly under vacuum 
into an addition funnel. The solution was added portionwise over a 0.25h period to a rapidly stirred mixture of 



EP 0 497 512 A2 



5 




10 (XXV) 

wherein V, W, X f Y, Z, A 1 , A 2 , E and R 2 are as defined above, B« represents oxygen or sulphur, and R 21 cor- 
responds to the group R 1 as defined above or represents a precursor group thereto as discussed below; foi- 
ls lowed, where required, by conversion of the group R 21 into the desired group R 1 by conventional means. 

The cycfisation is conveniently effected by using polyphosphoric acid or a polyphosphate ester, advan- 
tageously at an elevated temperature. 

The compounds of formula XXV may be prepared by reacting a compound of formula XXVI with a com- 
pound of formula XXVII: 

20 



25 




(XX Y I ) (XXVII) 

30 

wherein V, W, X, Y, Z, A 1 , A 2 , E, B«, R 2 and R 21 are as defined above, and Hal repesents halogen. 

The reaction is conveniently effected in the presence of a base such as sodium hydroxide. 

The hydroxy and mercapto derivatives of formula XXVI may be prepared by a variety of methods which 
35 will be readily apparent to those skilled in the art In one such method, the anion of a compound of formula XX 
as defined above is reacted with a compound of formula XXVIII: 



40 




45 

(XXVI I I ) 

50 wherein D 3 , E and B« are as defined above; to afford an intermediate of formula XXVI wherein V is nitrogen. 

The compounds of formula XXVII and XXVIII, where they are not commercially available, may be prepared 
by standard procedures well known in the art 

It will be understood that any compound of formula I initially obtained from any of the above processes may, 
where appropriate, subsequently be elaborated into a further compound of formula I by techniques known from 
55 the art Indeed, as will be appreciated, the compound of formula XV above in which R d is a group of formula 
-E-F Is itself a compound of formula I in which A 1 is hydrogen and A 2 represents a non-bonded electron pair. 
In oarticular. a comoound of formula I wherein R 3 is hvdrooen initially obtained mav be converted into a com- 

i 
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(XXII) 

wherein V, W, X, Y, Z, A 1 , A 2 , E, R 1 and D 2 are as defined above; followed, where required, by N-alkylation by 
standard methods to introduce the moiety R 3 . 
15 As with the cyclisation of compound XI, that of compound XXII is conveniently achieved in a suitable organic 

solvent at an elevated temperature, for example in a mixture of m-xylene and 2,6-lutidine at a temperature in 
the region of 14Q°C. 

The compounds of formula XXII may, for example, be prepared from the corresponding compound of for- 
mula XXIII: 

20 



25 




(XXIII) 

wherein V, W, X, Y, 2, A 1 , A 2 , E and R 1 are as defined above; or a protected derivative thereof; which in turn 
may be prepared from the corresponding compound of formula XXIV: 

35 



AO 




(XXIV) H 

wherein V, W f X, Y t Z, A 1 , A 2 E and R 1 are as defined above; using methods analogous to those described 
above with reference to the compounds of formulae XII and XIII. Thus, for example, since Q in the compounds 
so of formula XIII represents a reactive carboxyiate moiety, the 1 ,2,4-triazole derivatives of formula XXIV may be 
prepared therefrom by reaction with a compound of formula A 2 -C(=NNHA 1 )NH 2 or A 2 -C(=NNH 2 )NHA 1 . 

In a yet further process, the compounds according to the invention wherein the group F is a benzofuran or 
benzthiophene moiety may be prepared by a method which comprises cyclising a compound of formula XXV: 
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The anilines of formula XVIII may be prepared from the corresponding nitro compounds of formula XIX: 



5 



10 




(XIX) 

is wherein V, W, X, Y, Z, A 1 , A 2 and E are as defined above; by methods analogous to those described above 
with reference to the compounds of formula X. 

The nitro compounds of formula XIX may be prepared by a variety of methods which will be readily apparent 
to those skilled in the art. For example, where V represents a nitrogen atom, the relevant compounds of formula 
XIX may be prepared by reacting the anion of a compound of formula XX with a compound of formula XXI: 

20 



25 




(XX) (XXI) 

wherein W, X, Y, Z, A 1 , A 2 and E are as defined above, and D 3 represents a readily displaceable group. 

Where compound XX Is a triazole or tetrazole derivative, the anion thereof may be generated by carrying 

35 out the reaction in a base such as triethylamine. Where compound XX is an imidazole derivative, the anion 
thereof may conveniently be generated if the reaction is carried out in sodium hydride using N,N-dimethyifor- 
mamide as solvent Where salts of the compounds of formula XX are commercially available, e.g. the sodium 
salt of 1 ,2,4-triazole, these are advantageously utilised in N.N-dimethylformamide solution in place of the com- 
pounds of formula XX themselves, with no requirement in this instance for additional base to be present in the 

40 reaction mixture. 

The readily displaceable group D 3 in the compounds of formula XXI is suitably a halogen atom, preferably 
bromine; except when the moiety D 3 is attached directly to the aromatic ring, i.e. when E represents a bond, 
in which case D 3 is preferably fluorine. 

Where they are not commercially available, the nitro compounds of formula XXI above may be prepared 
45 by procedures analogous to those described in the accompanying Examples, or by methods well known from 
the art 

In an alternative approach to the 1 ,2,4-triazole derivatives, the nitro compounds of formula XIX may be prep- 
ared from those of formula X above by appropriate modification of the moiety Q using, for example, methods 
analogous to those described above with reference to the compounds of formulae III and IV. Thus, for example, 
so since Q in the compounds of formula X represents a reactive carboxylate moiety, the compounds of formula 
XIX may be prepared therefrom by reaction with a compound of formula A2-C(=NNHA 1 )NH 2 or A 2 - 
C(=NNH 2 )NHA I . 

In a still further process, the compounds according to the invention wherein the group F is an indazole moi- 
ety of structure FB as defined above may be prepared by a method which comprises cyciising a compound of 
55 formula XXII: 
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The tetrazole derivatives of formula XV may be prepared by cycloaddition of a nitrile of formula NsC-R d 
with sodium azide, advantageously under the conditions described above for the reaction between the nitrile 
N=C-R d and the azide R e -N 3 ; followed by acidification with a mineral acid such as hydrochloric acid. 

In a further process, the compounds according to the invention wherein the group F is an indole moiety of 
5 structure FC as defined above may be prepared by a method which comprises reacting a compound of formula 
XVI: 



10 



15 




(xvi ) 

20 wherein V, W, X, Y, Z, A 1 , A 2 and E are as defined above; with a compound of formula VII as defined above, 
or a carbonyi-protected form thereof, e.g. the dimethyl acetal or ketal; followed, where required, by N-alkylation 
by standard methods to introduce the moiety R 3 . 

As with that between compounds VI and VII, the reaction between compounds XVI and VII may be carried 
out in a single step (Fischer indole synthesis) or by an initial non-cyclising step at a lower temperature to give 

25 a compound of formula XVII: 



30 



35 




H 

(XVII) 

40 

wherein V, W, X, Y, Z, A 1 , A 2 , E, R 2 and R 11 are as defined above; followed by cydisation using a suitable rea- 
gent, e.g. a polyphosphate ester. 

The hydrazines of formula XVI may be prepared from the corresponding anilines of formula XVIII: 



so 




' . % 
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accompanying Examples, or by procedures well known from the art. 

In an alternative process, the triazole compounds according to the invention may be prepared by a method 
which comprises reacting a compound of formula XIV: 




15 (XIV) 

wherein A 1 , E and F are as defined above, Hal represents halogen, and two of V«, W», X a , Y a and Z*, to one of 
which the group Hal is attached, represent carbon and the remainder represent nitrogen; with a reagent which 

20 provides an anion "A 2 , where A 2 is as previously defined. 

Reagents which may provide the anion "A 2 include Grignard reagents A 2 MgHai (where Hal = halogen); 
organocuprate reagents such as LiA 2 2 Cu; organolithium reagents A 2 Li; or compounds which stabilise the anion 
by means of an adjacent activating group such as an ester or enolisable ketone function. In this case, the adja- 
cent ester or ketone function may be retained after the process is complete, or may be removed. For example, 

25 an ester moiety may be hydrolysed and decarboxylated. 

The 1 ,2,3-triazole compounds according to the present invention may be prepared by a process which com- 
prises the cydoaddition of an alkyne of formula R*-C=C-R b with an azide of formula R^Na, where R«, R b and 
R° are as defined above. 

The cydoaddition reaction may be conveniently effected in a suitable solvent such as tetrahydrofuran, ide- 
30 ally by heating in an autodave for 8 hours. 

The tetrazoie compounds in accordance with the invention may be prepared by a process which comprises 
the cydoaddition of a nitrile of formula NsC-R* with an azide of formula R # -N 3 , where one of R d and R # repre- 
sents a group of formula A 1 and the other is a group of formula -E-F, as defined previously. 

The cydoaddition reaction is conveniently effected by heating the reactants together at an elevated tem- 
35 perature, e.g. a temperature in the region of 1 50°C f in a suitable solvent such as N-methyl pyrrol id-2-one, advan- 
tageously in the presence of triethyiamine hydrochloride. The product obtained from the cydoaddition reaction 
will generally be a mixture of isomers substituted by the A 1 group at positions 1 and 2 of the tetrazoie ring, cor- 
responding to structures IL and IM respectively as defined above. These isomers may conveniently be sepa- 
rated using conventional techniques such as chromatography. 
40 In an alternative process, the tetrazoie compounds of the invention may be prepared by a method which 

comprises reacting a compound of formula R # -L with a tetrazoie derivative of formula XV: 



45 




50 

(XV) 

wherein one of R d and R* represents a group of formula A 1 and the other is a group of formula -E-F, as defined 
55 above, and L represents a suitable leaving group; in the presence of a base such as triethyiamine. 

The leaving group L suitably represents halogen, e.g. bromine or iodine, or a sulphonate derivative such 
as tosvlate or mesvlate. 
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wherein Q. E and R 1 are as defined above; and D 2 represents a readily displaceable group; followed, where 
required, by N-aikylation by standard methods to introduce the moiety R 3 . 
15 The cyciisation of compound XI is conveniently achieved in a suitable organic solvent at an elevated tem- 

perature, for example Jn a mixture of m-xylene and 2,6-lutidine at a temperature in the region of 140°C. 

The readily displaceable group D 2 in the compounds of formula XI suitably represents a alkanoyfoxy 
group, preferably acetoxy. Where D 2 in the desired compound of formula XI represents acetoxy, this compound 
may be conveniently prepared by treating a carbonyi compound of formula XII: 

20 



25 




(XII) 

35 wherein R 1 , E and Q are as defined above; or a protected derivative thereof; with hydroxylamine hydrochloride, 
advantageously in pyridine at the reflux temperature of the solvent followed by acetylation with acetic anhyd- 
ride, advantageously in the presence of a catalytic quantity of 4-dimethylaminopyridine, in dichloromethane at 
room temperature. 

The N-formyl protected derivative of the intermediate of formula XII may be conveniently prepared by 
40 ozonolysis of an indole derivative of formula XIII: 



45 




(XIII) 
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H 



(VIII) 

wherein Q, E, R 2 and R 11 are as defined above, followed by cyclisation using a suitable reagent, such as a 
polyphosphate ester, to give a compound of formula Q-E-F. 

The hydrazines of formula VI may be prepared from the corresponding anilines of formula IX: 




(IX) 

wherein Q and E are as defined above; by diazotisation followed by reduction. Diazotisation is typically carried 
out using sodium nitrite/conc. HCI and the resulting diazo product reduced in situ using, for example, tin(ll) 
chloride/conc. HCI or sodium sulphite/conc. HCI. 

The anilines of formula IX may be prepared by reduction of the corresponding nitro compounds of formula 

X: 




(x) 

wherein Q and E are as defined above; typically by catalytic hydrogenation or using tin(ll) chloride. 

Where they are not commercially available, the nitro compounds of formula X may be synthesized by stan- 
dard methods well known to those skilled in the art 

Where R a is a group of formula -E-F and the group F is an indazole moiety of structure FB as defined above, 
the reactive derivative of a carboxylic acid of formula H0 2 C-E-F may be prepared by the cyclisation of a com- 
pound of formula XI: 
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NH . HC I 
II 

RO^ N R fl 



10 



30 



35 



40 



(V) 



where R is alkyl. 

The reagent of formula III may be generated in situ in the reaction mixture. For example, the reaction may 
be effected by treating a compound of formula V above with an alkyl hydrazine, e.g. methyl hydrazine, followed 
by a suitable carboxylic acid such as formic acid. 
15 The reaction is conveniently carried out by heating the reagents together, optionally in a solvent, for 

example tetrahydrofuran, dimethylforrnamide or a lower alkanol such as ethanoi, propanol or isopropanol, at 
about 20°C to 100°C for about 1 to 6 hours. 

Where R a is a group of formula -E-F and the group F is an indole moiety of structure FC as defined above, 
the reactive derivative of a carboxylic acid of formula H0 2 C-E-F may be prepared by reacting a compound of 
20 formula VI: 



Q-E 



25 




(vi) 

wherein Q represents a reactive carboxyiate moiety, and E is as defined above; with a compound of formula 
VII or a carbonyl- protected form thereof: 

0 

1 1 



(VII) 



wherein R 2 is as defined above and R 11 corresponds to the group R 1 as defined above or represents a group 
45 of formula -CH 2 .CHR 4 D 1 , in which R 4 is as defined above and D 1 represents a readily displaceable group; fol- 
lowed, where required, by N-alkytation by standard methods to introduce the moiety R 3 . 

Suitable carbonyl-protected forms of the compounds of formula VII include the dimethyl acetal or ketal deri- 
vatives. 

The readily displaceable group D 1 in the compounds of formula VII suitably represents a halogen atom, 
so preferably chlorine. When the moiety R 11 in the compounds of formula VII is a group of formula -CH2.CHR 4 D\ 
the substituent D 1 is displaced in situ under the prevailing reaction conditions to afford a final product of formula 
I wherein R 1 represents a group of formula -CH2.CHR 4 .NH 2 . The terminal amino group can subsequently, if 
desired, be further elaborated using techniques known from the art to give a compound of formula I wherein 
oi roo re cpnts the reouired orouo of formula -ChU.CHR 4 .NR 8 R 7 . 
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N-methyi-245-(1,2,4-triazol-1-ylmethy!)-1H-indol-3-yl]ethylamine; 
and salts and prodrugs thereof. 

The invention also provides pharmaceutical compositions comprising one or more compounds of this inven- 
tion in association with a pharmaceutically acceptable carrier. Preferably these compositions are in unit dosage 

5 forms such as tablets, pills, capsules, powders, granules, sterile parenteral solutions or suspensions, metered 
aerosol or liquid sprays, drops, ampoules, auto-injector devices or suppositories; for oral, parenteral, intranasal, 
sublingual or rectal administration, or for administration by inhalation or insufflation. For preparing solid compo- 
sitions such as tablets, the principal active ingredient is mixed with a pharmaceutical carrier, e.g. conventional 
tableting ingredients such as com starch, lactose, sucrose, sorbitol, talc, stearic acid, magnesium stearate, 

10 dicalcium phosphate or gums, and other pharmaceutical diluents, e.g. water, to form a solid preformulation 
composition containing a homogeneous mixture of a compound of the present invention, or a non-toxic phar- 
maceutically acceptable salt thereof. When referring to these preformulation compositions as homogeneous, 
it is meant that the active ingredient is dispersed evenly throughout the composition so that the composition 
may be readily subdivided into equally effective unit dosage forms such as tablets, pills and capsules. This solid 

15 preformulation composition is then subdivided into unit dosage forms of the type described above containing 
from 0.1 to about 500 mg of the active ingredient of the present invention. The tablets or pills of the novel compo- 
sition can be coated or otherwise compounded to provide a dosage form affording the advantage of prolonged 
action. For example, the tablet or pill can comprise an inner dosage and an outer dosage component, the latter 
being in the form of an envelope over the former. The two components can be separated by an enteric layer 

20 which serves to resist disintegration in the stomach and permits the inner component to pass intact into the 
duodenum or to be delayed in release. A variety of materials can be used for such enteric layers or coatings, 
such materials including a number of polymeric acids and mixtures of polymeric acids with such materials as 
shellac, cetyi alcohol and cellulose acetate. 

The liquid forms in which the novel compositions of the present invention may be incorporated for admin i- 

25 stration orally or by injection include aqueous solutions, suitably flavoured syrups, aqueous or oil suspensions, 
and flavoured emulsions with edible oils such as cottonseed oil, sesame oil, coconut oil or peanut oil, as well 
as elixirs and similar pharmaceutical vehicles. Suitable dispersing or suspending agents for aqueous suspen- 
sions include synthetic and natural gums such as tragacanth, acacia, alginate, dextran, sodium carboxymethyl- 
cellulose, methytceliulose, polyvinylpyrrolidone or gelatin. 

30 In the treatment of migraine, a suitable dosage level is about 0.01 to 250 mg/kg per day, preferably about 

0.05 to 1 00 mg/kg per day, and especially about 0.05 to 5 mg/kg per day. The compounds may be administered 
on a regimen of 1 to 4 times per day. 

The 1,2,4-triazole compounds of this invention may be prepared by a process which comprises reacting a 
reactive derivative of a carboxylic acid of formula R*-C0 2 H with a compound either of formula III or of formula 

35 IV, or a salt thereof: 

.NHR b ^NH 



40 



45 



it ii 

R e ^ C ^NH 2 R c/ ""NHR b 

(III) ( I V) _ 



wherein one of R», R b and R c is a group of formula A 1 , another is a group of formula A 2 , and the third is a group 
of formula -E-F, as defined with reference to formula I above. 

Suitable reactive derivatives of the acid R*-C0 2 H include esters, for example alky! esters; thioesters, 
50 for example pyridyithioesters; acid anhydrides, for example (RMXDfeO; acid halides, for example acid 
chlorides; orthoesters; and primary, secondary and tertiary amides. 

A preferred reactive derivative of the acid R«-C0 2 H is the iminoether derivative of formula V: 



55 
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B 4 represents oxygen, sulphur or N-R 43 ; 

A 41 and A 42 independently represent C,^ alkyl, C 2 _6 alkenyl, C2-6 alkynyf. C^ 7 cycioalkyl, aryi. 
aryKC^alkyl, C^ 7 heterocycloalkyl, heteroaryl or heteroary^C^alkyl, any of which groups may be optionally 
substituted; or hydrogen, halogen, cyano, trifluoromethyl, C^alkoxy, C,^ alkyithio or-NR*Ry; 

R 41 represents -CH 2 . CHR 44 .NR 4 6R 47 or a group of fonnula 




9 



R 42 , R 43 . R 44 , R 45 , R 46 and R 47 independently represent hydrogen or alkyl; and 

R x and Ry independently represent hydrogen, hydrocarbon or a heterocyclic group, or R* and Ry together 

represent a C 2 -* alkylene group. 

Examples of optional substituents on the groups A 41 and A 42 correspond to those indicated for the groups 

A 11 and A 12 with respect to formula HA above. Particular values of A 41 and A 42 with respect to formula IID include 

hydrogen and methyl. 

Preferably, R 42 , R 43 and R 44 each represents hydrogen. Preferred values of R 46 , R 46 and R 47 include hyd- 
rogen and methyl. 

Specific compounds within the scope of the present invention inciude: 
2-[5-<2-benzyltetrazol-5-yimethyi)-1H-indol-3-y1]ethyiamine; 

2- [5-{1-benzyitetrazol-5-ylmethyi)-1H-indol-3-y1]ethylamine; 
N f N-dimethyt-2-[5-(1-methyttetrazol-5-ylmethyl)-1H-indol-3-yl]ethylamine; 
N,N-dimethyl-2-[5-<2-methyttetrazol-5-ylmethyl)-1H-indol-3-ylJethylamine; 
IM,N-dimethy1-2-[5-(1 , 2, 4-triazol-1 -yimethyl)-1 H-indol-3-yl]ethylamine; 
N,N-dimethyi-2-[5-(tetrazol-2-ylmethyt)-1H-indol-3-yl]ethylamine; 
N,N-dimethy1-2-[5-(tetrazol-1-ylmethyi)-1H-indol-3-yl]ethylamine; 
N,N-dimethyl-2-[5-(1-methy1-1 ,2,4-triazol-5-yImethyJ)-1 H-indol-3-yt]ethy1 amine; 
N,N-dimethy1-2-[5-{T-methy1-1,2 v 4^ 

N,N-dimethyi-2-[5-(1,2 f 3-tiiazol-1-ylmethyl)-1H-indol-3-yl]ethylamine; 

3- (2-aminoethy1)-5-(1-methy!tetrazol-5-yl)benzo[b]thiophene; 
3-(2-aminoethy1)-5-(2-methyttetrazol-5-yl)benzo[b]thiophene; 

3- [2-{N,N-dimethylamino)ethyl]-5-(2-methyltetrazol-5-yl)benzo[b]thiophene; 
N,N-dimethy<-2-[5-(2-methy1imidazol-1-ylmethy1)-1H-indol-3-yl]ethylamine; 
N,N-dimethyl-2-[5-{imidazol-1-ylmethyl)-1H-indoi-3-yl]ethylamine; 
N.N-dimethyl-2-{5-<2-methyiimidazol-1-yl)-1H-indol-3-yl]ethylamine; 
N f N-dimethyl-2-t5-<2-ethyltetrazol-5-ylmethyJ)-1H-indol-3-yl]ethyiamine; 
N f N-dimethyi-2-[5-<1-ethyltetrazol-5-yimethyi)-1H-indol-3-yl]ethylamine; 
N,N-dimethyi-2-t5-{1,2,4-triazol-1-yl)-1H-indol-3-yl]ethylamine; 
1-methyl-4-[5-(2-methylimidazol-1-yl)-1 H-indol-3-yl]piperidine; 
1-methyl-4-[5-(1,2,4-triazol-1-ylmethyl)-1 H-indol-3-y1]piperidine; 

4- (5-<2-methy1imidazol-1 -yl)-1 H-indol-3-yl]piperidine; 
4-[5-<1 ,2.4-triazol-1-ylmethyl)-1 H-indol-3-yl]piperidine; 
3-[5-(2-methy1imidazoM -yl)-1 H-indol-3-yl]pyrrolidine; 

1 -methyl-3-[5-(2-methylimidazol-1 -yl)-1 H-indol-3-y1]pyrrolidine; 

4~[5-(imidazol-1-yl)-1H-indol-3-yl]piperidine; 

4^5-<1,2 f 3-triazol-1-yl>-1H-!ndol-3-yl]piperidine; 

1-methyl-4-[5-(imidazol-1-y1)-1H-indol-3-yl]piperidine; 

1-methyl-445-(1,2,3-triazol-1-yl)-1H-indo|.3-yi]piperidine; 

1-methyl-3-[5-(1 ,2,3-triazol-1-yl)-1 H-indol-3-yi] pyrrolidine; 

1-methyl-3-[5-(2-methylimidazol-1-ylmethyl)-1H-indol-3-yl]pyrrolidine; 

l-methyl-S-tS-timidazol-l-ylJ-IH-indol^.ylJpyiTolidine; 
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(CH 2 ) n 




3 1 



32 



(MC) 



wherein 

Y 2 represents nitrogen or A 32 -C; 
Z 1 represents nitrogen or CH; 
n is zero, 1 , 2 or 3; 

B 3 represents oxygen, sulphur or N-R 33 ; 

A 31 and A 32 independently represent alkyl, alkenyl, alkynyi, C3_ 7 cydoalkyl, aryl, 
aryKC^Jalkyl. C^ 7 heterocycioalkyl, heteroaryl or heteroaryKd ^Jalkyt, any of which groups may be optionally 
substituted; or hydrogen, halogen, cyano, trifl uorom ethyl , d_« alkoxy, alkylthio or -NR*Ry; 

R 31 represents -CH2.CHR 34 NR^R 37 or a group of formula 



R 32 , R 33 , R 34 , R 36 , R» and R 37 independently represent hydrogen or alkyl; and 
R* and Ry Independently represent hydrogen, hydrocarbon or a heterocyclic group, or R x and R* together 
represent a C2-4 alkylene group. 

Examples of optional substituents on the groups A 31 and A 32 correspond to those indicated for the groups 
A 11 and A 12 with respect to formula HA above. Particular values of A 31 and A 32 with respect to formula IIC include 
hydrogen, methyl and amino. 

Preferably. R 32 R 33 and R 34 each represents hydrogen. Preferred values of R 36 , R 3tt and R 37 include hyd- 
rogen and methyl. 

A still further sub-class of compounds according to the invention is represented by the compounds of for- 
mula IID, and salts and prodrugs thereof: 




o r 




4 1 



w 



R 



4 1 



A 




N — N 



- N -(CH 2 ) n 



/ 




R 



4 2 



(IID) 



wherein 

W 1 represents nitrogen or C-A 42 ; 



EP0 497 512 A2 



wherein 

X 1 represents nitrogen or A 12 -C; 
n is zero, 1 , 2 or 3; 

B 1 represents oxygen, sulphur or N-R 13 ; 

A 11 and A 12 independently represent C 1-6 aikyl, C 2 _e alkenyi, alkynyi, C^r cycloalkyl, aryl, 
aryKC^alkyl, C^ 7 heterocycloalkyl, heteroaryl orheteroaryKC^Jalkyl, any of which groups may be optionally 
substituted; or hydrogen, halogen, cyano, trifluorom ethyl, alkoxy, aikylthio or -NR x Ry; 

R 12 , R 13 f R 14 , R 16 and R 17 independently represent hydrogen or C-j^e alkyl; and 

R x and Ry independently represent hydrogen, hydrocarbon or a heterocyclic group, or R x and Ry together 
represent a C 2 -e alkyiene group. 

Examples of optional substituents on the groups A 11 and A 12 suitably include trifluorom ethyi, alkoxy, 
C 2 _^alkoxycarbonyl, C 2 _e alkyl car bo nyl, C^alkylsulphonyl, aryl sulphonyl, amino, mono- ordKC^Jalkyiarnino, 
C2-6 alkylcarbonylamino, arylcarbonyiamino, C 2 -e alkoxycarbonylamino, aikyisulphonylamino, arylsulr 
phonylamino, alkylsulphonylaminomethyi, aminocarbonyiamino, mono- or d^C^Jalkylaminocar- 

bonylamino, mono- or diarylaminocarbonylamino, pyrrolidylcarbonylamino, aminocarbonyl, mono- or 
di(C t _6)alkylaminocarbonyl, C,^ alkylaminosulphonyl, aminosulphonylmethyi, and mono- or dKC^Jalkylami- 
nosulphonylmethyi. 

Particular values of A 11 and A 12 with respect to formula IIA include hydrogen, methyl, ethyl, benzyl and 
amino. When X 1 represents A 12 -C, the group A 11 is preferably hydrogen or methyl. 

Preferably, R 12 , R 13 and R 14 each represents hydrogen. Preferred values of R 16 and R 17 with respect to 
formula IIA include hydrogen and methyl. 

Another sub-class of compounds according to the invention is represented by the compounds of formula 
IIB, and salts and prodrugs thereof: 




(MB) 

wherein 

Y 1 represents nitrogen or A 22 -C; 
n is zero, 1 , 2 or 3; 

B 2 represents oxygen, sulphur or N-R 23 ; 

A 21 and A 22 independently represent C 1-6 alkyl, alkenyi, alkynyi, Cs_ 7 cycloalkyl, aryl, 
arylfCi-eJallcyl, C^ 7 heterocycloalkyl, heteroaryl or heteroaryUC^Jalkyl, any of which groups may be optionally 
substituted; or hydrogen, halogen, cyano, trifluoromethyl, d_e alkoxy, C,^ aikylthio or -NR x Ry; 

R 22 . R 23 . R 24 , R 28 and R 27 independently represent hydrogen or alkyl; and 

R x and Ry independently represent hydrogen, hydrocarbon or a heterocyclic group, or R x and Ry together 
represent a C 2 _e alkyiene group. 

Examples of optional substituents on the groups A 21 and A 22 correspond to those indicated for the groups 
A 11 and A 12 with respect to formula IIA above. Particular values of A 21 and A 22 with respect to formula IIB include 
hydrogen, methyl, ethyl and benzyl. 

Preferably, R 22 , R 23 and R 24 each represents hydrogen. Preferred values of R 26 and R 27 with respect to 
formula IIB include hydrogen and methyl. 

A further sub-class of compounds according to the invention is represented by the compounds of formula 
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(FC) 

wherein R 1 . R 2 and R 3 are as defined above, in particular wherein R 2 and R 3 are both hydrogen. 

It will be appreciated that when four of V, W f X, Y and Z represent nitrogen and the other represents carbon, 
i.e. when the ring of formula I is a tetrazole ring, then the group A 2 will be a non-bonded electron pair. Otherwise, 
A 1 and A 2 will independently represent hydrogen, hydrocarbon, a heterocyclic group, halogen, cyano, trif- 
luoromethyl, -OR*, -SR\ -NR x Ry, -NR*CORy, -NR x C0 2 Ry, -NR x S0 2 Ry. or -NR z CTNR x Ry. 

Suitable values for the groups A 1 and/or A 2 include alkyl. cycloalkyl, aryl, aryl(C 1-6 )alkyl, C^ 7 
heterocydoalkyi, heteroaryl or heteroaryHC^alkyl, any of which groups may be optionally substituted, and 
hydrogen, halogen, cyano, trifluoromethyl, alkoxy, alkylthio or -NR x Ry, in which R* and Ry are as 
defined above. Examples of optional substituents on the groups A 1 and/or A 2 suitably include trifluoromethyl, 

alkoxy, alkoxycarbonyl, C 2 _m alkylcarbonyl, alkylsulphonyl. aryl sulphonyl, amino, mono- ordKC^) 
alkylamino. C2-6 alkylcarbonylamino, arylcarbonyl amino, C 2 _«alkoxycarbonylamino, C,_«alkylsulphonylarnino, 
aryisulphonylamino, alkylsulphonylaminomethyl, aminocarbonylamino, mono- or dKC^Jalkylaminocar- 
bonylamino, mono- or diarylaminocarbonylamino, pyrrolidylcarbonylamino, aminocarbonyl, mono- or 
dKCi^alkylaminocarbonyl, alkylaminosulphonyl, aminosulphonyimethyl, and mono- or dKC^Jalkyiamh 
nosulphonylmethyl. 

Particular values of A 1 and/or A 2 include hydrogen, methyl, methoxymethyl, aminomethyl, dimethylamt- 
nomethyl, acetylaminomethyl, benzoylaminomethyl, t-butoxycarbonyrlaminomethyl, methylsulphonylair^ 
nomethyl, phenylsulphonyiaminomethyl, aminocarbonylmethyl, ethyl, aminoethyl, acetylaminoethyt, 
benzoylaminoethyl, methoxyaarbonyiaminoethyl, ethoxycarbonylaminoethyl, t-butoxycarbonyiaminoethyl, 
methylsulphonylaminoethyl, aminocarbonylarninoethyl, methylaminocarbonylaminoethyl, t-butytaminocar- 
bonylaminoethyl, phenylaminocarbonylaminoethyl, pyrrolidylcarbonylaminoethyl, cyclopropyl, phenyl, methyt- 
sulphonylaminophenyl, aminocarbonylphenyl, methyl aminocarbonyl phenyl, methylsulphonylaminomethyl- 
phenyi, aminosulphonyimethylphenyl, methylaminosulphonytmethylphenyi, dimethylaminosulphonyimethyl- 
phenyl, benzyl, trifluoromethylbenzyl, methoxybenzyl, acetyfaminobenzyl, methylsulphonylaminobenzyl, 
aminocarbonylaminobenzyl, aminocarbonyibenzyl, methylaminocarbonylbenzyl, methylsulphonylbenzyf, 
methylaminosulphonylbenzyl, pyridyl methyl, methoxypyridylmethyl, amino, methylamino, benzylamino, 
dimethylamino, t-butoxycarbonylaminoethylamino and methyisulphonylaminoethylamino. 

Preferred values of A 1 and/or A 2 include hydrogen, methyl, ethyl, benzyl and amino. 

Representative values of R 1 include aminoethyl, N-methylaminoethyl, N.N-dimethylaminoethyl, 4-piperidyl, 
1-methyl-4-piperidyl, 3-pyrrolidinyl and 1-methyi-3-pyrrolidinyl. 

Preferred values for the groups R 2 to R 7 are hydrogen and methyl. 

A particular sub-class of compounds according to the invention is represented by the compounds of formula 
IIA, and salts and prodrugs thereof: 




f 1 t * \ 
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(IK) (IP) ( IQ) 




(IR) (IS) (IT) 

35 

wherein A 1 , A 2 , E and F are as defined above. Preferred imidazole, triazole and tetrazole rings of formula I 
include the rings represented by formulae IA f IC, IG, IH, IL, IM, IN, IP and IQ above, especially IH. 

The alkylene chain E may be, for example, methylene, ethylene, 1-methylethylene, propylene or 2-methyl- 
propyfene. Alternatively, the group E may represent a single bond such that the group F in formula I is attached 
40 directly to the flve-membered heteroaromatic ring. 

The group F is suitably an indole, benzofuran or benzthiophene moiety of formula FA, or an indazole moiety 
of formula FB: 
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selected from alkyl, adamantyl, phenyl, halogen, C,^ haloalkyi, aminoalkyl, trifluoromethyl, hydroxy. 

alkoxy, aryloxy, keto, alkyienedioxy, nitro. cyano, carboxy. C M alkoxycarbonyl, C 2j8 alkoxycar- 
bonyKC^Jalkyi, C 2 -« alkyicarbonyloxy, arylcarbonyioxy, C 2 _e alkyicarbonyi. aryicarbonyl, aikylthio, C 1-6 
alkylsulphinyl, alkylsulphonyl. arylsulphonyl, NR V R W , -NR'COR", -NR v C0 2 R w , -NR v S0 2 R", - 

CH 2 NR v S0 2 R w , -NHCONR v R w , -CONR v R*. -S0 2 NRvR" and -CH 2 S0 2 NR v R"\ in which R v and R* independently 
represent hydrogen, alkyl, aryi or aryl(C lM6 )alkyl, or R v and R w together represent a C M alkylene group. 

When R x and R*. or R v and R w . together represent a alkylene group, this group may be an ethylene, 
propylene, butylene. pentamethylene or hexamethylene group, preferably butylene or pentamethylene. 

When the group G represents an electron-withdrawing group, this group is suitably cyano, nitro, -COR x , 
-C0 2 R x or -S0 2 R x in which R x is as defined above. 

The term "halogen" as used herein includes fluorine, chlorine, bromine and iodine, especially fluorine. 

The present invention includes within its scope prodrugs of the compounds of formula I above. In general, 
such prodrugs will be functional derivatives of the compounds of formula I which are readily convertible in vivo 
into the required compound of formula I. Conventional procedures for the selection and preparation of suitable 
prodrug derivatives are described, for example, in "Design of Prodrugs", ed. H. Bundgaard, Elsevier, 1985. 

Where the compounds according to the invention have at least one asymmetric centre, they may accord- 
ingly exist as enantiomers. Where the compounds according to the invention possess two or more asymmetric 
centres, they may additionally exist as diastereoisomers. It is to be understood that all such isomers and mixt- 
ures thereof are encompassed within the scope of the present invention. 

It will be appreciated that the imidazole, triazole and tetrazole rings of formula I can exist in a variety of 
canonical forms. These may suitably be represented by formulae IA to IT as follows: 




(IG) 



(IH) 



(IJ) 
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The present invention relates to a class of substituted imidazole, triazole and tetrazole derivatives which 
acton 5-hydroxytryptamine (5-HT) receptors, being selective agonists of so-called "5-HTHike" receptors. They 
are therefore useful in the treatment of clinical conditions for which a selective agonist of these receptors is 
indicated. 

5 5-HT,-like receptor agonists which exhibit selective vasoconstrictor activity have recently been described 

as being of use in the treatment of migraine (see, for example, A. Doenicke et al .. The Lancet . 1988, Vol. 1, 
1309-1 1). The compounds of the present invention, being selective 5-HT,-like receptor agonists, are accord- 
ingly of particular use in the treatment of migraine and associated conditions, e.g. cluster headache, chronic 
paroxysmal hemicrania, headache associated with vascular disorders, tension headache and paediatric mig- 

10 raine. 

EP-A-0313397 describes a class of tryptamine derivatives substituted by a five-membered heteroaliphatic 
ring, which are stated to be specific to a particular type of "5-HTH'ke" receptor and thus to be effective therapeu- 
tic agents for the treatment of clinical conditions, particularly migraine, requiring this activity. However. EP-A- 
031 3397 neither discloses nor suggests the imidazole, triazole and tetrazole derivatives provided by the present 
rs invention. 

The present invention provides a compound of formula I, or a salt or prodrug thereof: 




30 wherein the broken drde represents two non-adjacent double bonds in any position in the five-membered ring; 

two, three or four of V, W, X, Y and Z represent nitrogen and the remainder represent carbon provided 
that, when two of V, W, X, Y and Z represent nitrogen and the remainder represent carbon, then the said nitrogen 
atoms are in non-adjacent positions within the five-membered ring; 

A 1 represents hydrogen, hydrocarbon, a heterocyd ic group, halogen, cyano, trifluoromethyl, -OR\ -SR\ 
35 -NR*Ry. -NR*CORy, -NR*C0 2 Ry. -NR*S0 2 Ry. or -NR*CTNR*Ry; 

A 2 represents a non-bonded electron pair when four of V, W, X, Y and Z represent nitrogen and the other 
represents carbon; or, when two or three of V, W, X. Y and Z represent nitrogen and the remainder represent 
carbon, A 2 represents hydrogen, hydrocarbon, a heterocydic group, halogen, cyano, trifluoromethyl, -OR* - 
SR\ -NR*Ry, -NR*CORy, -NR*C0 2 Ry, -NR*S0 2 Ry, or -NR z CTNR x Ry; 
40 E represents a bond or a straight or branched alkyiene chain containing from 1 to 4 carbon atoms; 

F represents a group of formula 



45 




l 



so U represents nitrogen or C-R 2 ; 

B represents oxygen, sulphur or N-R 3 ; 

R 1 represents -CH 2 .CHR 4 .NR*R 7 or a group of formula 



55 
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in which the broken line represents an optional chemical bond; 

R 2 , R 3 , R 4 , R 5 , R 6 and R 7 independently represent hydrogen or alky!; 
10 Rx and Ry independently represent hydrogen, hydrocarbon or a heterocyclic group, or R x and Ry together 

represent a C M alkyiene group; 

R z represents hydrogen, hydrocarbon or a heterocyclic group; 
T represents oxygen, sulphur or a group of formula =N.G; and 
G represents hydrocarbon, a heterocyclic group or an electron-withdrawing group. 
15 The present invention also provides compounds of formula I above wherein three or four of V, W, X, Y and 

Z represent nitrogen and the remainder represent carbon; 

A 2 represents a non-bonded electron pair when four of V, W, X, Y and Z represent nitrogen and the other 
represents carbon; or, when three of V, W, X, Y and Z represent nitrogen and the remainder represent carbon, 
A 2 represents hydrogen, hydrocarbon, a heterocyclic group, halogen, cyano, trifluoromethyl, -OR\ -SR*, - 
20 NR*Ry, -NR*CORy, -NR"C0 2 Ry, -NR*S0 2 Ry. or -NR z CTNR*Ry; and 
A 1 , E, F, R*, Ry, R z and T are as defined above. 
For use in medicine, the salts of the compounds of formula I will be non-toxic pharmaceutical^ acceptable 
salts. Other salts may, however, be useful in the preparation of the compounds according to the invention or 
of their non-toxic pharmaceutically acceptable salts. Suitable pharmaceuticaliy acceptable salts of the conv 
25 pounds of this invention include acid addition salts which may, for example, be formed by mixing a solution of 
the compound according to the invention with a solution of a pharmaceutically acceptable non-toxic acid such 
as hydrochloric acid, fumaric acid, maleic acid, succinic acid, acetic acid, benzoic acid, oxalic acid, citric acid, 
tartaric acid, carbonic acid or phosphoric acid. Furthermore, where the compounds of the invention carry an 
acidic moiety, suitable pharmaceuticaliy acceptable salts thereof may include alkali metal salts, e.g. sodium or 
30 potassium salts; alkaline earth metal salts, e.g. calcium or magnesium salts; and salts formed with suitable 
organic ligands, e.g. quaternary ammonium salts. 

The term "hydrocarbon" as used herein includes straight-chained, branched and cyclic groups containing 
up to 1 8 carbon atoms, suitably up to 1 5 carbon atoms, and conveniently up to 12 carbon atoms. Suitable hyd- 
rocarbon groups include alkyi, alkenyl, C 2 _c alkynyl, cycloalkyt, C*_ 7 cycloalkyl(C 1 _«)alkyi, aryl and 
35 aryKd-eJalkyl. 

The expression "a heterocyclic group" as used herein includes cyclic groups containing up to 18 carbon 
atoms and at least one heteroatom preferably selected from oxygen, nitrogen and sulphur. The heterocyclic 
group suitably contains up to 1 5 carbon atoms and conveniently up to 1 2 carbon atoms, and is preferably linked 
through carbon. Examples of suitable heterocyclic groups include heterocycloalkyl, heterocycloal- 
40 kyKC^alkyl, heteroaryi and heteroaryKC^alkyl groups. 

Suitable alkyi groups include straight-chained and branched alkyl groups containing from 1 to 6 carbon 
atoms. Typical examples include methyl and ethyl groups, and straight-chained or branched propyl and butyl 
groups. Particular alkyl groups are methyl, ethyl and t-butyl. 
^ Suitable alkenyl groups include straight-chained and branched alkenyl groups containing from 2 to 6 carbon 

atoms. Typical examples include vinyl and ally! groups. 

Suitable alkynyl groups include straight-chained and branched alkynyl groups containing from 2 to 6 carbon 
atoms. Typical examples include ethynyl and propargyl groups. 

Suitable cydoalkyi groups include groups containing from 3 to 7 carbon atoms. Particular cycloalkyl groups 
are cyclopropyl and cyclohexyi. 

A particular aryl group is phenyl. 

Particular aryKCt^alkyl groups include benzyl, phenethyl and phenyipropyi. 

Suitable heterocycloalkyl groups include azetidinyl, pyrrolidyl, piperidyl, piperazinyl and morpholinyi 
grouos. 
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EXAMPLE 32 

N-Methyl-3-[5-(1 ,2,3-triazol-1 -yl)-1 H -indol -3 -yl] pyrrolidine. Oxalate 

5 Prepared from N-ben2yi-3-<forrnyimethyi)pyrrolidine and 4-{1,2,3-triazolyl) phenyl hydrazine hydrochloride 

as described for Examples 26 and 27. The oxalate salt was prepared, mp 154-156°C (MeOH/Et 2 0); (Found: 
C, 57.06; H, 5.39; N, 19.43. C 15 H 17 N 5 .C 2 H 2 04 requires C. 57.14; H, 5.36; N f 19.60%); 1 H NMR (360MHz, D 2 0) 
5 2.23-2.38 (1H, m, CH of CH 2 ); 2.55-2.69 (1H, m, CH of CHz); 3.01 (3H. s, Me); 3.13-3.42 and 3.55-3.60 (total 
2H. each m. CH 2 ); 3.70-4.09 (3H, m, CH and CHj); 7.39 (1 H, d, J = 8.7Hz, Ar-H); 7.42-7.46 (1 H, m. Ar-H); 7.58 

10 (1H. d, J = 8.7Hz, Ar-H); 7.62 (1H f s. Ar-H); 7.93 (1H, s, Ar-H); 8.30 {1H, s, Ar-H). 

EXAMPLE 33 

N-Methyl-3-{5-(2-methylimidazol'1-ylmethyl)-1H-indoU3-y11pyrrolidine. Bisoxalate 

15 

Prepared from N-benzyl-3-(foimyimethyl)pyrrolidine and 4-(2-(methyi)imidazol-1-ylmethy1)phenyl hyd- 
razine hydrochloride as described for Examples 26 and 27. The bisoxalate salt was prepared, mp 152-153°C; 
(Found: C. 55.41; H, 5.51; N. 11.61. C 18 H 22 N 4 .2(C 2 H 2 0 4 ) requires C, 55.69; H. 5.52; N, 11.81%); *H NMR 
(360MHz, D 2 0) 8 2.22-2.46 (1H. m, CH of CH 2 ); 2.58-2.76 (1H, m, CH of CHJ; 2.65 (3H, s, Me); 3.02 and 3.03 
20 (total 3H, s. Me); 3.21-3.44, 3.60-3.67, 3.75-3.95 and 4.09-4.14 (total 5H, each m, CH and 2 of CHJ; 5.42 (2H, 
s. CH^; 7.17-7.19 (1H, m, Ar-H); 7.32 (2H, s, Ar-H); 7.39 (1H, d. J 8.4Hz, Ar-H); 7.56 (1H. d. J = 8.4Hz, Ar-H); 
7.67 (1H. s, Ar-H). 

EXAMPLE 34 

25 

N-Methyl-3-{5-imidazol-1-yl-1H-indol-3-yllpyrrolidine. Bisoxalate 

Prepared from N-benzyl-3-{formylmethyl)pyrrolidine and 4-(imidazolyi)phenyi hydrazine hydrochloride 
using the procedures described for Examples 26 and 27. The bisoxalate salt was prepared, mp 173-175°C 
30 (MeOH/Et 2 0); (Found: C, 53.94; H, 5.07; N, 12.51.C 16 H 18 N4.2(C 2 H 2 0 4 ) requires C, 53.81; H. 4.97; N, 12.55%); 
*H NMR (360MHz, D 2 0) 8 2.26-2.45 and 2.60-2.78 (each 1H, each m, CHJ, 3.02 and 3.03 (total 3H, each s. 
Me), 3.23-3.45, 3.61-3.66, 3.78-3.95 and 4.1 1-4.16 (total 5H, each m, 2 of CH 2 and CH). 7.42 and 7.45 (total 
1H, each s, Ar-H), 7.49 (1H, d, J = 9.2Hz, Ar-H), 7.65 (1H, s, Ar-H), 7.69 (1H, d, J = 9.2Hz, Ar-H), 7.86-7.89 
(2H, m, Ar-H), 9.09 (1H, s, Ar-H). 

35 

EXAMPLE 35 

N-Methyi-3-[5-(1 ,2,4-triazoM -ylmethyi)-1 H-indol-3-yllpyrroHdine. Sesquioxalate. Hemihydrate 

40 Prepared from N-benzyi-3-(formylmethyi)pyrrolidine and 4-(1,2,4-triazolylmethyl)phenyl hydrazine dihyd- 

rochloride as described for Examples 26 and 27. The sesquioxalate hemihydrate salt was prepared, mp 59- 
61°C (isopropyl alcohol/Et 2 0); (Found: C, 55.10; H, 5.79; N, 16.99. C ie H 19 N5.1.3(C 2 H 2 O 4 ).0.4H 2 O requires C, 
55.08; H. 5.57; N, 17.27%); 1 H NMR (360MHz, D 2 Q) 6 2.20-2.42 and 2.54-2.72 (each 1H, each m, CHj). 3.00 
and 3.02 (total 3H, each s. Me). 3.16-3.42, 3.56-3.62, 3.72-3.76, 3.82-3.94 and 3.98-4.10 (total 5H, each m, 2 

45 of CH 2 and CH), 5.52 (2H. s. CHJ, 7.22 and 7.24 (total 1H, each s, Ar-H), 7.34 (1H, d, J = 8.6Hz. Ar-H), 7.52 
(1H, d. J = 8.6Hz, Ar-H), 7.66 (1H, s. Ar-H), 8.06 (1H, s. Ar-H). 8.58 (1H t s. Ar-H). 

EXAMPLE 36 

50 N-Methyi-3-[5-imidazol-1-ytmethyl-1H-indol-3-yi]pyrrolidine. Oxalate. Hemihydrate 

Prepared from N-benzyl-3-{formylmethyl)pyrrolldlne and 4-<lmidazol-1-ylmethyl)pheny1 hydrazine hyd- 
rochloride as described for Examples 26 and 27. The oxalate hemihydrate salt was prepared, mp 101- 104°C 
(isopropyl alcohoi/Et 2 0); (Found: C, 59.51; H, 6.35; N, 14.54. C U H»N 4 . (^04.0.6^0. 0. 1 OPrOH) requires 
55 C. 59.86; H, 6.25; N, 14.47%); 1 H NMR (360MHz, D 2 Q) 6 2.26-2.42 (1H. m, CH of CHJ, 2.60-2.74 (1H, m, CH 
of CHJ, 3.03 (3H. s, Me). 3.16-4.12 (5H. br m, 2 of CHj and CH), 5.45 (3H. s. Me). 7.27 (1H. dd, J = 1.6 and 
8.5Hz. Ar-HV 7.31 MH. s. Ar-HV 7.38-7.40 *2H. m. Ar-HV 7.58 MH. ri. J = 8.5Hz. Ar-HV 7.70 MH. s. Ar-HV fi.39 
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EXAMPLE 37 

N t N-dimethy<-2-(5K2-aminoimidazol-1-yt)-1HHndol-3-yl}ethylamine. Bisoxafate 

5 Prepared from 2-aminoimidazole and 4-fluoro nitrobenzene as described for Example 1 6. To prevent reac- 

tion of the aminoimidazole with sodium nitrite under the diazotization conditions the amino was protected as 
the acetamide with Ac^O/AcOH prior to hydrogenation and hydrazine formation. Fischer reaction of 4-[2- 
(methylcarbonylamino)imidazol-1-yl]phenyl hydrazine with N.N-dimethylaminobutanal dimethylacetal gave the 
title- product The bisoxalate salt was prepared, mp 199-200°C (MeOH/Et 2 0); (Found: C, 50.35; H, 5.06; N, 

10 15.05. C, 5 H 19 N5.2.1(C 2 H 2 0 4 ) requires C. 50.31; H. 5.10; N. 15.28%); 1 H NMR (360MHz, D 2 0) 5 2.91 (6H, s f 
N(Me)2). 3.27 (2H, t, J = 7.4Hz t CH 2 ). 3.50 (2H. t, J = 7.4Hz, CHJ, 6.97 (2H, s, Ar-H), 7.29 (1H. dd, J = 1.8 and 
8.7Hz. Ar-H). 7.48 (1H. s. Ar-H). 7.67 (1H. d. J = 8.7Hz. Ar-H). 7.78 (1H. d. J = 1.8Hz. Ar-H). 

EXAMPLE 38 

15 

N.N-Dimethyt-2-[5-(2-aminoim?dazol-1-ylmethy<)-1H-indol-3-yt]ethylamine. Sesquioxalate 
1. 4-Cyanophenylhydrazine. Hydrochloride 

20 To a cooled (-15°C) and stirred suspension of 4-aminobenzonitriIe (50g, 423mmol) in concentrated hyd- 

rochloric acid (550ml) was added dropwise a solution of sodium nitrite (31. 5g, 457mmol) in water (200ml) at 
such a rate as to maintain the temperature below -10°C. After the addition was finished, the reaction mixture 
was quickly filtered to remove solids and the filtrate was added portionwise to a cooled (-20°C) and stirred sol- 
ution of tin (II) chloride dihydrate (477g, 2.1mmol) in concentrated hydrochloric acid (370ml) at such a rate as 

25 to maintain the temperature below -10°C. After further 15 minutes at -10 to 0°C, the white precipitate was col- 
lected by filtration, washed with diethyl ether (4 x 250ml) and dried to give 56g (78%) ofthe title compound ; mp 
235-237°C (ethanol-water 1:1); ^H NMR (250MHz, DMSO-d e ) 5 10.50 (3H. br s, -hTH 3 ), 9.10 (1H. br s. -NH-). 
7.71 (2H, d. J = 8.8Hz, Ar-H), 7.03 (2H, d, J = 8.8Hz, Ar-H); m/z (CI) 132 (M*-1). 

30 2. 2-[5-Cyano-1 H-indol-3-y11 ethyl amine. Hydrochloride 

To a stirred suspension of 4-cyanophenylhydrazine (50g) in a mixture of ethanol and water (5:1; 21) was 
added 4-chlorobutanal dimethylacetal (45g) and the resulting mixture was refluxed for 18 hours. Solvents were 
removed under vacuum and the residue was azeotroped with toluene to give a brown solid. Crystallisation of 
35 this crude material from methanol (150ml) gave 23g (35%) of the title compound as a yellow solid; mp 270- 
274°C; 1 H NMR (250MHz, DMSO-d fl ) 8 11.60 (1H, br s, indole N-H), 8.17 (1H, d, J = 1.1Hz, Ar-H). 7.97 (3H, 
br s, -N-H 3 ), 7.54 (1H, d, J = 8.5Hz, Ar-H), 7.46 (1H, s. Ar-H), 7.44 (1H, dd, J = 8.5 and 1.1 Hz, Ar-H). 3.05 (4H, 
br s, -CH 2 CH 2 N-); m/z (CI) 184 (MM). 

40 3. N-tert-Butyloxycarbonyl-2-[5-cyano-1H-indol-3-yllethylamine . 

The tide compound was prepared in 58% yield from the preceding tryptamine using the conditions des- 
cribed for Example 1 (Step 4); white solid; mp 132-1 34°C (hexane-ethyl acetate); 1 H NMR (250MHz, CDCI 3 ) 5 
8.42 (1H. br s. indole N-H). 7.93 (1H. s, Ar-H), 7.41 (2H, s, Ar-H). 7.12 (1H. d. J = 2.2Hz. Ar-H). 4.71 (1H, br 
45 s. -NH-). 3.44 (2H, q. J = 6.9Hz, -ChfeNH-), 2.94 (2H, t, J = 6.9Hz, Ar-CHz-). 1.45 (9H. s. t-Bu); m/z (CI) 286 
(M++1). 

4. N-tert-Butyloxycarfaonyl-2-[5-aminomethyl-1H-lndol-3-y1]ethy1amine . 

so A solution ofthe product from the previous step (11. 3g) in a mixture of absolute ethanol (750ml) and 

chloroform (22ml) was hydrogenated at 50 psi over platinum (IV) oxide (1g) for 28 hours. The catalyst was 
removed by filtration and solvents were removed under vacuum. Flash chromatography of the residue (silica 
gel, dichloromethane-methanol-ammonia 90:10:1) gave 9.5g (82%) of the title compound as a white solid; mp 
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5 N4 e rt-BuWloxycarb 0 nvl-2-r5-dimeth vlaminomethy<-1H-indol-3-yl1ethylamine. 
s. -NMe 2 ). 1.43(9H.s.t-Bu). 

6. N-tert-Butyloxycarfaonvl^-fS-trimethvlammoniom meth y l-IH -indol-3 -yllethYlamine. Iodide 

A solution of the product from step 5 (2.9g) in a mixture of ™W™****^ B [£ 0 ™" ™^ZT» 
.36mn was allowed to stand at room temperature for 16 hours in the dark. The wh.te solid was collected by 

C 19 H3olNj0 2 requires: C. 49.68; H, 6.58; N. 9.15%). 
a, 7 . N-tert-Butyloxycarbonvl-2-(5-(2-nitroimidazol-1-ylmethyl)-1H-indol-3 -ynethylamine. 

Sodium hydride (0.6g of a 60% dispersion in oil) was added to a stirred solution of 2-nitroimida zole (1 .61 g. 

5.69 (2H. s. ChJ. 7.01 (1H. s, Ar-H), 7.09 (1H. d. J = 8.4Hz. Ar-H). 7.10 (2H. s. Ar-H). 7.37 (1H. d. J 8.4Hz, 
Ar-H). 7.54 (1H. s. Ar-H). 8.12 (1H. s. indole-NH). 

30 8. 2-(5-(2-Nitroimidazol-1 -ylmethvD-1 H-ind ol-3-vnethylamine. 

a solution of the orecedinq imidazole (2.6g. 6.7mmol) in 90% HC0 2 H) (150ml) was stirred at room tem- 
pera^eTl^^^ 

The crude product was purified by flash chromatography on silica-gel elutmg w.th < CH.CI./E O^^H, (30^1 . 
35 Tie p^Xag) was'obtainJas a yeUow oil; 'H NMR (360MH* d.-MeOH) 6 2.87-2.94 4H. m 2 of <*£ 
5.71 (2H. s. CHJ. 7.05 (1H. d. J = 8.4Hz. Ar-H). 7.11 (1H. s. Ar-H). 7.12 (1H. s. Ar-H). 7.35 (1H. d. J 8.4Hz. 
Ar-H). 7.39 (1H. s. Ar-H). 7.55 (1H. s. Ar-H). 

g N N-dimethyl-2-T5-(2-nitroimidazol-1-ylmethyl)- i H-lndol-3-vnethylamine. 

45 10. N .N-dimethyl-2-[5-<2.aminoimidazol- i VmethvlH H-indol-3-yllethylamine. Sesquioxalate 

The title-compound was prepared from the product of Step 9 us ing the 
5 (Step 2). ThTstq^Ioxalate salt was prepared, mp 21 1-212'C ^OJ^^^^^^ 1 ^ 

(1H. d, J = 8.5Hz. Ar-H). 7.61 (1H. s. Ar-H). 



55 
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EXAMPLE 39 

N«Methyl-2^5-(1 t 2 t 4>triazol-1-ylmethyl)-1H-indol-3-yi]ethylamine. Oxalate . 

5 1. N-Benzyl-2[5-(1 ,2 t 4-triazol-1>ylmethylV1H-indol-3-y<]ethylamine , 

To a solution of 2-[5-{1 f 2 f 4-triazoi-1-yImethyl)-1H-indo!-3-yl]ethylamine (1.5g, 6.2mmol) in EtOH (30ml) 
was added freshly distilled benzaldehyde (0.66g, 6.2mmol) and the solution stirred at room temperature for 21 h. 
NaBH 4 (0.24g, 6.3mmol) was added portionwise over 10 min, at room temperature, and the resulting mixture 

w was stirred for 0.5h before the solvent was removed under vacuum. The resulting residue was taken up into 
water (10ml) and acidified with 1 N HCI (15ml). The mixture was then basrfied with 2N NaOH and extracted with 
EtOAc (4 x 50ml). The combined organic phases were washed with brine (30ml), dried and concentrated. 
Chromatography of the residue on siiica-gel eluting with Ch^CI^MeOH (85:15) gave the title- product (1.38g, 
67%); 1 H NMR (360MHz. CDCI 3 ) 6 2.94 (4H, s, 2 of CH 2 ). 3.80 (2H. s. CH2). 5.38 (2H, s, CHj), 7.04 (1H, d, J 

15 = 2Hz, Ar-H), 7.08 (1H. dd, J = 1.5 and 8.4Hz, Ar-H), 7.18-7.30 (5H, m, Ar-H), 7.32 (1H, d. J = 8.4Hz, Ar-H), 
7.54 (1H, s, Ar-H), 7.94 (1H, d. J = 2Hz, Ar-H), 8.17 (1H, br s. indole-NH). 

2. N-Benzy<-N-methyl«2-{5-(1,2,4-triazol-1-ylmethy1)-1H-indol-3-yl]ethy1 amine . 

20 To a stirred solution of the preceding amine (1 .14g, 3.4mmoi) in anhydrous DMF (45ml) was added K 2 C0 3 

(0.89g, 6.4mmol) and dimethyl sulphate (0.46g, 3.7mmol). The mixture was stirred at room temperature for 3.5h 
before adding H 2 0 (90ml) and extracting with EtOAc (2 x 100ml). The combined organic solutions were washed 
with brine (40ml), dried, and concentrated. The residue was chromatographed on silica-gel eluting with CH2CI2- 
/MeOH (90:10) to give the desired product (0.69g); 1 H NMR (360MHz, CDCI 3 ) 6 2.34 (3H, s, CH 3 ), 2.70-2.76 

25 (2H, m, CHz), 2.94-3.00 (2H, m, CHJ, 3.60 (2H, s, Oy, 5.38 (2H, s, CHj), 7.04 (1H, d, J = 2Hz, Ar-H), 7.08 
(1H, dd, J = 2 and 8.4Hz, Ar-H), 7.20-7.36 (6H, m, Ar-H). 7.44 (1H, s. Ar-H), 7.94 (1H, s, Ar-H), 7.96 (1H, s, 
Ar-H), 8.18 (1H t brs, indole-NH). 

3, N-Methyi-2-I5-(1,2,4-triazol-1-y1methy1)-1 H-indol-3-yllethylamine. Oxalate. 

30 

A solution of the preceding benzylamine (0.69g, 2.0mmol) in ethanot (100ml) and 2N HCI (2ml) was hyd- 
rogenated at 30 psi over 10% Pd/C (0.6g) for 4h. The catalyst was removed by filtration through hyflo, the sol- 
vent removed under vacuum, and the residue chromatographed on silica-gel eluting with CH^I^EtOH/N^ (40: 
8:1) to give the titie- N-methylamine (0.34g, 68%). The oxalate salt was prepared and recrystallised from isop- 
35 ropyl alcohol; mp 149-1 50°C; (Found: C. 55.42; H, 5.72; N, 19.55. C 14 H 17 N 6 .C 2 H 2 O4.0.15 (iPA) requires C, 
55.72; H, 5.75; N, 19.76%); 1 H NMR (360MHz. D 2 0) 8 2.44 (3H, s, CH 3 ), 2.87-2.98 (4H, m. 2 of CHJ, 5.41 (2H, 
s, CHj), 7.05 (1H, s, Ar-H), 7.09 (1H, dd, J = 1.6 and 8.4Hz, Ar-H), 7.31 (1H, d, J = 8.4Hz t Ar-H), 7.57 (1H, s, 
Ar-H), 7.96 (1H. s. Ar-H), 7.99 (1H, s, Ar-H). 

40 EXAMPLE 40 

Tablet Preparation 

Tablets containing 1.0, 2.0, 25.0, 26.0, 50.0 and lOO.Omg, respectively of the following compounds are 
45 prepared as illustrated below: 

N,N-dimethyl-2-[5-(2-methyltetrazol-5-y1methyl)-1H-indol-3-yl]ethylamine. Oxalate. 

N,N-dimethyi-2-[5-(1 ,2,4-triazol-1-ylmethyl)-1 H-indol-3-yl]ethylamine. Benzoate. 

N,N-dimethyl-2-[5-(1,2,3,4-tetrazol-1-ylmethyl>-1H-indol-3-yl]ethylamine. Succinate. 

N-Methyl-4-[5-imidazol-1-yl-1 H-indol-3-yt]piperidine. Sesquioxalate. 
50 N-MethyJ-3-{5-(1 ,2,3-triazol-1-yl)-1 H-indol-3-yl]pynrolidine. Oxalate. 
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TABLE FOR DOSES CONTAINING FROM 
1-25MG OF THE ACTIVE COMPOUND 

Amount-mg 



Active Compound 
Microcrystalline cellulose 
Modified food corn starch 
Magnesium stearate 



1.0 


2.0 


25.0 


49.25 


48.75 


37.25 


49.25 


48.75 


37.25 


0.50 


0.50 


0.50 



TABLE FOR DOSES CON TAINING FROM 
9fi.mnMO OF THE ACTIVE COMPOUND 



Amount-mg 



Active Compound 
Microcrystalline cellulose 
Modified food corn starch 
Magnesium stearate 

All of the active compound, cellulose, and a portion of the corn starch are mixed and granulated to 10% 
com starch paste. The resulting granulation is sieved, dried and blended with the remainder of the com starch 
and the magnesium stearate. The resulting granulation is then compressed into tablets containing 1.0mg, 
2.0mg, 25.0mg, 26.0mg, 50.0mg and 100mg of the active ingredient per tablet 



26.0 


50.0 


100.0 


52.0 


100.0 


200.0 


2.21 


4.25 


8.5 


0.39 


0.75 


1.5 



Claims 

1. A compound of formula I, or a salt or prodrug thereof: 




wherein the broken circle reoresents two non-adiacent double bonds in anv cosition in the five-metered 
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two, three or four of V, W, X, Y and Z represent nitrogen and the remainder represent carbon pro- 
vided that, when two of V, W, X, Y and Z represent nitrogen and the remainder represent carbon, then 
the said nitrogen atoms are in non-adjacent positions within the five-metered ring; 

A 1 represents hydrogen, hydrocarbon, a heterocyclic group, halogen, cyano, trifluorom ethyl, -OR*, 
-SR* -NR*Ry, -NR x CORy, -NR x C0 2 Ry, -NR x S0 2 Ry, or -NR z CTNR x Ry; 

A 2 represents a non-bonded electron pair when four of V, W, X, Y and Z represent nitrogen and 
the other represents carbon; or, when two or three of V, W, X, Y and Z represent nitrogen and the remainder 
represent carbon. A 2 represents hydrogen, hydrocarbon, a heterocyclic group, halogen, cyano, trif- 
luoromethyl, -OR*, -SR* t -NR x Ry, -NR*CORy, -NR*C0 2 Ry, -NR*S0 2 Ry, or -NR 2 CTNR x Ry; 

E represents a bond or a straight or branched alkylene chain containing from 1 to 4 carbon atoms; 

F represents a group of formula 




U represents nitrogen or C-R 2 ; 

B represents oxygen, sulphur or N-R 3 ; 

R 1 represents -CH 2 .CHR 4 .NR 6 R 7 or a group of formula 




in which the broken line represents an optional chemical bond; 

R 2 , R 3 , R\ R 6 , R* and R 7 independently represent hydrogen or C*j_e alkyl; 

R* and Ry independently represent hydrogen, hydrocarbon or a heterocyclic group, or R* and Ry 
together represent a C M alkylene group; 

R z represents hydrogen, hydrocarbon or a heterocyclic group; 
T represents oxygen, sulphur or a group of formula =N.G; and 
G represents hydrocarbon, a heterocyclic group or an electron-withdrawing group. 

A compound as claimed in claim 1 represented by formula IIA, and salts and prodrugs thereof: 




( I IA) 

wherein 

X 1 represents nitrogen or A 12 -C; 
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optionaily substituted; or hydrogen, halogen, cyano, trifluoromethyl, alkoxy, C,^ alkyithio or-NR*Ry; 
R 12 . R 13 , R u , R*« and R 17 independently represent hydrogen or alkyl; and 
R* and Ry Independently represent hydrogen, hydrocarbon or a heterocyclic group, or R* and R* 

together represent a C 2 ^ alkylene group. 

A compound as claimed in claim 1 represented by formula MB. and salts and prodrugs thereof: 




(MB) 

wherein 

Y 1 represents nitrogen or A^-C; 
n is zero, 1 , 2 or 3; 

B 2 represents oxygen, sulphur or N-R 23 ; 

A 21 and A 22 independently represent Ci-e alkyl. C 2 ^ alkenyl, Cj-e alkynyi, C^ 7 cycloalkyl. aryl, 
aryl(Ct^)alkyl f C^t heterocycloalkyl, heteroaryl or heteroaryKC^Jalkyl, any of which groups may be 
optionally substituted; or hydrogen, halogen, cyano, trifluoromethyl, alkoxy, d-e alkyithio or -NR*Ry; 
R22 § R23 t R24 R 26 and R27 independently represent hydrogen or alkyl; and 
R* and Ry Independently represent hydrogen, hydrocarbon or a heterocyclic group, or R x and Ry 
together represent a C2.4 alkylene group. 

A compound as claimed in claim 1 represented by formula IIC, and salts and prodrugs thereof: 




(lie) 

wherein 

Y 2 represents nitrogen or A 32 -^, 
Z 1 represents nitrogen or CH; 
n is zero, 1, 2 or 3; 

B 3 represents oxygen, sulphur or N-R 33 ; 

A 31 and A 32 independently represent alkyl, C 2 _e alkenyl, alkynyi, C^t cycloalkyl, aryl, 
aryKC^Jalkyl, C3_ 7 heterocycloalkyl, heteroaryl or heteroaryi(C,_*)alkyl, any of which groups may be 
optionally substituted; or hydrogen, halogen, cyano, trifluoromethyl, alkoxy, alkyithio or -NR*Ry; 

R 31 represents -CHj.CHRw.NR^R 37 or a group of formula 
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N-R 



35 



o r 



,N-R 



35 



R 32 , R 33 , R 34 , R 35 , R 38 and R 37 independently represent hydrogen or C,_« alkyl; and 
R* and Ry independently represent hydrogen, hydrocarbon or a heterocyclic group, or R* and Ry 
together represent a C 2 _« alkylene group. 



A compound as claimed in claim 1 represented by formula IID, and salts and prodrugs thereof: 




(I ID) 

wherein 

W 1 represents nitrogen or OA 42 ; 
n is zero, 1 , 2 or 3; 

B 4 represents oxygen, sulphur or N-R 43 ; 

A 41 and A 42 independently represent alkyl. C 2 -e alkenyl, alkynyl, cycloalkyl, aryl, 
aryKC^Jalkyl, C^ 7 heterocycloaikyl, heteroaryl or heteroaryl(C 1 _ 6 }afkyl, any of which groups may be 
optionally substituted; or hydrogen, halogen, cyano, trifluoromethyl, alkoxy, alkylthio or-NR*Ry; 

R 41 represents -CH^CHR^.NR^R 47 or a group of formula 




R 42 R 43 , R 44 , R 45 t R 48 and R 47 independently represent hydrogen or Ci_a alkyl; and 
R* and Ry independently represent hydrogen, hydrocarbon or a heterocycl ic group, or R* and Ry 
together represent a C 2 _« alkylene group. 

A compound as claimed in claim 1 selected from: 

2-{5-(2-benzy1tetrazol-5-ylmethyl)-1H-indol-3-yl]ethylamine; 

2-[5-(1 -benzyltetrazGl-5-ylmethyJ)-1 H-indol-3-yl]ethylamine; 

N t N^imemyl-2-{5^1-methy1tetrazol-5-ylmethyl)-1H-indol-3-y1]ethylamine; 

N,N-dimethyl-2-{5-(2-methyltetrazol-5-ylmethyl)-1H-indol-3-yl]ethylamine; 

N,N-dimethyl-2-{5-(1 f 2,4-triazol-1-ylmethyl)-1H-indol-3-yl]ethylamine; 

N,N-dimethyl-2-t5-(tetrazol-2-ylmethyl)-1H-indol-3-yl]ethylamine; 

N.N-dimethvl-2-f5-(tetrazol-1-v!methvlV1HHndol-3-yl]ethylamine: 
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3- {2-aminoethyl)-5-(2-methyltetrazol-5-y1)benzo[b]thiophene; 
3^2-(N,N^imethyiamino)ethyt]-5-(2H^ethyltetra20l-5-yl)benzo[b]thiophene; 

N,N^imethyt-2^5-(2-methylimidazol-1-^ 

N,N^imeth^-245-(imida2ol-1-ylmethyi)-1H-indol-3-yl]ethyiamine; 
N f N-dimethyl-2^5-(2-methylimidazol-1-yl)-1H-indol-3-yl]ethyiamine; 
N,NHjimethy1-2^5-(2-ethyltetra20l"5-yimethyl)-1H-indol-3-yl]ethylamine; 
N,NKiimethyl-2^5-(1-ethyltetra^^ 

N,N-dimethy1-2-{5-(1,2.4-triazol-1-yl)-1H-indol-3-yi]ethylamine; 
1^ethyt^l5-(2^nethylimidazo!-1-yi)-1H-indo!-3-yi]piperidine; 
1-methyl-4-[5-(1 f 2.4-triazol-1-ylmethyl)-1H-indol-3-yi]piperidine; 

4- {5-(2-rnethyiimidazol-1'yl)-1H-indol-3-yl]piperidine; 
4^(1 ,2,4-triazoM -ylmethyi)-1 H-indol-3-y1]piperidine; 
3^5-(2-methyiimidazol-1-yi)-1H-indol-3-yt]py^^o!idine; 
1^ethy1-3^5-(2^ethylimidazol-1-yl)-1H-indol-3-yl]pyrrolidine; 
4^5-(imidazoM-yl)-1H-indo^3-yl]piperidine; 
4-{5-(1.2 f 3-triazoM-yl)-1HHndol-3-yl]piperidine; 
1-methyl-4-[5-(imidazol-1-yl)-1 H-indol-3-yl]piperidine; 
1-methyl-4-[5-(1 ,2.3-triazol-1-yl)-1 H-indol-3-yi]piperidine; 
1^eth^-345-(1,2,3-triazol-1-yl)-1H-indol-3-yl]pyrrolkline; 
1^ethy1-3-[5-(2HrnethylimidazoM^ 

1 -methy1-3-[5-(imidazoM -yl)-1 H-indol-3-y1]pyrrol idine; 

1 -methyl-3-[5-(1 ,2.4-triazol-1-y1methyt)-1 H-indol-3-yi]pyrrolidine; 

lHfTieth^-3^5-(imidazol-1-ylmethyl)-1H-indol-3-yl]pym) 

N,N^iimethyl-245-(2-aminoimidazol-1-yl)-1H-indol-3-yl]ethylamine; 

N,N^imeth^-2^5-(2-aminoimidazoL 

N-methyl-2-[5-(1 ,2.4-triazol-1-ylmethyl)-1 H-indol-3-yt]ethylamine; 
and salts and prodrugs thereof. 

7. A pharmaceutical composition comprising a compound as claimed in any one of the preceding claims in 
association with a pharmaceutical^ acceptable carrier or excipient 

8. A compound as claimed in any one of claims 1 to 6 for use in therapy. 

9. The use of a compound as claimed in any one of claims 1 to 6 for the manufacture of a medicament for 
the treatment and/or prevention of clinical conditions for which a selective agonist of 5-HT r like receptors 
is indicated. 

10. A process for the preparation of a compound as claimed in any one of claims 1 to 6 which comprises: 

(A) reacting a reactive derivative of a carboxylic acid of formula R*-C0 2 H with a compound either of 
formula III or of formula IV, or a salt thereof: 



,NHR 



NH 



(IN) 



NH 2 

N 
II 

R^ NHR 
(IV) 



wherein one of R* R b and R c is a group of formula A 1 , another is a group of formula A 2 , and the third 
is a group of formula -E-F, as defined in claim 1; or 
(B) reacting a compound of formula XIV: 
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(XIV) 

wherein A 1 , E and F are as defined in claim 1, Hal represents halogen, and two of V a , W a , X» Y" and 
Z a , to one of which the group Hal is attached, represent carbon and the remainder represent nitrogen; 
with a reagent which provides an anion -A 2 , where A 2 is as defined in claim 1; or 

(C) the cycloaddition of an alkyne of formula R*-C^C-R b with an azide of formula R c -N 3 , where R», R b 
and R c are as defined above; or 

(D) the cycloaddition of a nitrile of formula N=C-R d with an azide of formula R e -N 3 , where one of R d and 
R e represents a group of formula A 1 and the other is a group of formula -E-F, as defined in claim 1; or 

(E) reacting a compound of formula R°-L with a tetrazole derivative of formula XV: 




(XV) 

wherein one of R d and R tt represents a group of formula A 1 and the other is a group of formula -E-F, as 
defined in claim 1, and L represents a suitable leaving group; in the presence of a base; or 

(F) the cycloaddition of a nitrile of formula N=C-E-F, in which E and F are as defined in claim 1, with 
sodium azide, followed by acidification with a mineral acid; or 

(G) reacting a compound of formula XVI: 




(XVI ) 

wherein V, W, X, Y, Z, A 1 . A 2 and E are as defined in claim 1 ; with a compound of formula VII or a car- 

• h r>nv<-nrnt parted form thereof: 
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(VII) 

ety R 3 ; or 

(H) cyclising a compound of formula XXII: 




(XXII) 

— ^^^^^ 

(J) cyclising a compound of formula XXV. 




where required, by conversion of the ^J^^^SSm I initially obtained into a further 
(K) subsequently, where appropriate, convening a compound ottormu 
compound of formula I by conventional methods. 

Claims for the following Contracting States: ES, GR 

1. A process for the preparation of a compound of formula ,. or a salt or prodrug thereof: 
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( i ) 

wherein the broken circle represents two non-adjacent double bonds in any position in the five-metered 
ring; 

two, three or four of V, W, X, Y and Z represent nitrogen and the remainder represent carbon pro- 
vided that, when two of V, W, X, Y and Z represent nitrogen and the remainder represent carbon, then 
the said nitrogen atoms are in non-adjacent positions within the five-metered ring; 

A 1 represents hydrogen, hydrocarbon, a heterocyclic group, halogen, cyano, trifluoromethyl, -OR\ 
-SR\ -NR*Ry, -NR*CORy, -NR*C0 2 Ry, -NR*S0 2 Ry. or -NR z CTNR x Ry; 

A 2 represents a non-bonded electron pair when four of V, W, X, Y and Z represent nitrogen and 
the other represents carbon; or, when two or three of V, W, X, Y and Z represent nitrogen and the remainder 
represent carbon. A 2 represents hydrogen, hydrocarbon, a heterocyclic group, halogen, cyano, trif- 
luoromethyl, -OR*. -SR*. -NR*Rv, -NR x CORy, -NR*C0 2 Ry. -NR x S0 2 R y . or -NR z CTNR x Ry; 

E represents a bond or a straight or branched alkylene chain containing from 1 to 4 carbon atoms; 

F represents a group of formula 




t 



U represents nitrogen orC-R 2 ; 

B represents oxygen, sulphur or N-R 3 ; 

R 1 represents -CH 2 .CHR 4 .NR 6 R 7 or a group of formula 




in which the broken line represents an optional chemical bond; 

R 2 , R 3 , R\ R 5 , R 6 and R 7 independently represent hydrogen or alkyl; 

R* and Ry independently represent hydrogen, hydrocarbon or a heterocyclic group, or R x and Ry 
together represent a C 2 _e alkylene group; 

R z represents hydrogen, hydrocarbon or a heterocyclic group; 
T represents oxygen, sulphur or a group of formula =N.G; and 

G represents hydrocarbon, a heterocyclic group or an electron-withdrawing group; which process 
comprises: 

(A) reacting a reactive derivative of a carboxylic acid of formula R*-C0 2 H with a compound either of 
formula III or of formula IV. or a salt thereof: 
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A*1 and A 42 independently represent C,^ alky*. C 2 -e alkenyl. Cj^ alkynyl, C3-7 cycloalkyl, aryi, 
aryKC^alkyl, C*_7 heterocycioalkyl, heteroaryl or heteroaryKd^alkyl. any of which groups may be 
optionally substituted; or hydrogen, halogen, cyano, trifluoromethyl, alkoxy, alkylthio or -NR X R*; 

R 41 represents -CH^CHR^.NR^R 47 or a group of formula 



R42 R43 t R44 f R45 R48 an( j R47 independently represent hydrogen or C,_e alkyl; and 
R* and Ry independently represent hydrogen, hydrocarbon or a heterocycl ic group, or R* and Ry 
together represent a C 2 _6 alkylene group. 

A process as claimed in claim 1 for the preparation of a compound selected from: 
2-{5-(2-benzyltetrazoi-5-ylmethyl)-1H-indoU3-yl]ethylamine; 

2- {5-(1-benzyltetra2ol-5-ylmethyl)-1H-indol-3-yl]ethylamine; 
N,N^imethyl-2^5-(l-methyltetra2ol-5-ylmethyi)-1H-indol-3-yl]ethylamine; 
N,N-dimethyl-2-{5-(2-methyitetrazoi-5-ylmethyl)-1H-indol-3»yl]ethylamine; 
N,NKJimethyl-2^5-(1,2,4-triazol-1-yImethyl)-1H-indol-3-yl]ethylamine; 
N,N-dimethyl-2-{5-(tetrazol-2-ylmethyl)-1H-indol-3-yl]ethylamine; 
ISI,N-dimethyl-2-{5-(tetrazoi«1-ylmethyl)-1H-indol-3-yl]ethylamine; 
N,N<limethyl-2^5-(1-methyM f 2 f 4-tri^ 

N,NKlimethyl-2^5-(1-methyl-1 t 2 f 4-triazol-3-ylmethyl)-1H-indol-3-yl]ethylamine; 
N,N-dimethyl-2-l5-(1 f 2,3-triazoM-ylmethyi)-1H-indol-3-yl]ethyiamine; 

3- <2-aminoethyl)-5-(1-methyltetrazol-5-yf)benzo(b]thiophene; 

3- {2-aminoethyl)-5-<2-methyltetrazol-5-yl)benzo[b]thiophene; 
3^2-(N,N-dlmethylamino)ethyl]-5-(2-methy1tetrazol-5-yl)benzo[b]thiophene; 
N,N-dimethyl-2-{5-(2-methy1imidazol-1-yimethyl)-1H-indol-3-yl]ethylamine; 
N,N-dimethyi-2-{5-(imidazoU1 -ylmethyl)-1 H-indol-3-yt]ethylamine; 
N,N-dimethyt-2-[5-(2-methy1imidazol-1-yi)-1H-indol-3-yl]ethylamine; 
N,N^imethyt-2^5-(2-ethyltetrazd-5-y1methy1>-1H-indol-3-yl]ethylamine; 
N,N^imethyi-2^5^1-ethyitetrazd-5-yimethyl)-1H-indol-3-yl]ethylamine; 
N,NHJimethyl-245K1.2.4-triazol-1-yl)-1HHndol-3-ynethylamine; 

1 -methyl«4-t5-{2-methylimidazol-1-yl)-1 H-indol-3-yl]piperidine; 
1-methyM-[5-(1 ,2,4-triazol-1-ylmethyi)-1 H-indol-3-yl]piperidine; 

4- (5-(2-methylimidazol-1-yl)-1H-indol-3-yl]piperidine; 
4-{5-(1,2 f 4-triazol-1-ylmethyl)-1H-indol-3-yi]piperidine; 

3- [5-(2-methylimidazol-1-yl)-1H-indol-3-yl]pyrrolidine; 

1 -niethyl-3-[5-(2-methy1imidazol-1 -yi)-1 H-indol-3-yl]pyrrolidine; 

4- {5-(imidazol-1 -yl)-1 H-indol-3-yl]ptperidine; 
4^5-(1 f 2 f 3-triazol-1-yl)-1H-indol-3-yl]piperidine; 

1 -™ethyl-4-[5-(imidazoM -y1)-1 H-indol-3-yl]piperidine; 

1-methyl-4-[5-(1 # 2,3-triazol-1-yl)-1 H-indol-3-yi]piperidine; 

1-methyl-3-[5-(1 ,2 t 3-triazol-1-yl)-1 H-indol-3-yl] pyrrolidine; 

1-methyl-3-[5-(2-methylimidazol-1-ylmethyl)-1H-indol-3-yl]pyrTolidine; 

1-methyl-3-[5-(imidazol-1-yl)-1H-indol-3-y1]pyiTolidine; 

1-methyl-3-[5-(1 ,2,4-triazol-1-y1methyi)-1 H-indol-3-yl]pyrrolidine; 

1 nmethyl-3-[5-(imidazoi-1 -ytmethy1}-1 H-indol-3-yl]pynrolidine; 

N,N^imethyt-2^5-(2-aminoimidazd-1-yl)-1H-indol-3-yl]ethylamine; 

N,N-dimethyl-2-{5-(2-aminoimidazol-1-ylmethyl)-1H-lndol-3-yi]ethylamlne; 

N-methyl-2-[5-(1 ,2,4-triazol-1-ylmethyl)-1 H-lndol-3-yijethylamine; 

and salts and prodrugs thereof. 

A process for the preparation of a pharmaceutical composition which comprises mixing a compound prep- 




0 r 
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pient. 

The use of a compound prepared as described in any one of claims 1 to 6 for the manufacture of a medi- 
cament for the treatment and/or prevention of clinical conditions for which a selective agonist of 5-HT r !ike 
receptors is indicated. 
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^NHR b /NH 2 
N N 
II K 

R e/C ^NH 2 R c/C ^NHR b 
(III) ( « v) 

wherein one of R a , R" and R c is a group of formula A 1 , another is a group of formula A*, and the third 
is a group of formula -E-F. as defined above; or 
(B) reacting a compound of formula XIV: 




(XIV) 

wherein A 1 , E and F are as defined above, Hal represents halogen, and two of V a , W\ X". Y« and Z«, 
to one of which the group Hal is attached, represent carbon and the remainder represent nitrogen; with 
a reagent which provides an anion "A 2 , where A 2 is as defined above; or 

(C) the cycloaddition of an alkyne of formula R*-CsC-R b with an azide of formula R c -N 3 , where R*, R b 
and R° are as defined above; or 

(D) the cycloaddition of a nitrie of formula NsC-R d with an azide of formula R*-N 3 , where one of R d and 
R« represents a group of formula A 1 and the other is a group of formula -E-F, as defined above; or 

(E) reacting a compound of formula R*-L with a tetrazole derivative of formula XV: 




(XV) 

wherein one of R d and R* represents a group of formula A 1 and the other is a group of formula -E-F, as 
defined above, and L represents a suitable leaving group; in the presence of a base; or 

(F) the cycloaddition of a nitrile of formula N=C-E-F, in which E and F are as defined above, with sodium 
azide, followed by acidification with a mineral acid; or 

(G) reacting a compound of formula XVI: 
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10 




N H - N H 2 



(XVI ) 



15 



wherein V, W. X, Y, Z, A 1 , A 2 and E are as defined above; with a compound of formula VII or a car- 
bo nyl- protected form thereof: 



20 




1 1 



(VII) 



25 



wherein R 2 is as defined above and R 11 corresponds to the group R 1 as defined above or represents a 
group of formula -CH 2 .CHR 4 D 1 , in which R 4 is as defined above and D 1 represents a readily displaceable 
group; followed, where required, by N-alkyiation by standard methods to introduce the moiety R 3 ; or 
(H) cyclising a compound of formula XXII: 



30 



35 



40 



45 



50 




N-D 



(XX I I ) 

wherein V, W. X, Y. Z, A 1 . A 2 . E and R 1 are as defined above, and D 2 represents a readily displaceable 
group; followed, where required, by N-alkyiation by standard methods to introduce the moiety R 3 ; or 
(J) cyclising a compound of formula XXV: 
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R2t corresponds to the group R 1 as defined above or represents a precursor group thereto; followed, 
where required, by conversion of the group R 21 into the desired group R 1 ; and 

(K) subsequently, where appropriate, converting a compound of formula I initially obtained into a further 
compound of formula i by conventional methods. 

A process as claimed in claim 1 for the preparation of a compound represented by formula IIA. and salts 
and prodrugs thereof: 




(MA) 

wherein 

X 1 represents nitrogen or A 12 -C; 
n is zero, 1, 2 or 3; 

B 1 represents oxygen, sulphur or N-R 13 ; 

A" and A 12 independently represent C,^ alkyl. C 2 -e alkenyl, C« alkynyl, C w cycloalkyl, aryi, 
aryKC^Jalkyl, C*. 7 heterocydoalkyl, heteroaryl or heteroaryHC^alkyl, any of which groups may be 
optionally substituted; or hydrogen, halogen, cyano. trifluoromethyi, C,_e alkoxy, C,^ alkylthio or -NR*R*; 
R 12 R 13 , R 14 , R 16 and R 17 independently represent hydrogen or C M alkyl; and 
R* and Ry independently represent hydrogen, hydrocarbon or a heterocyclic group, or R* and Ry 
together represent a C 2 -* alkylene group. 

A process as claimed in daim 1 for the preparation of a compound represented by formula IIB, and salts 
and prodrugs thereof: 




(MB) 

wherein 

Y 1 represents nitrogen or A 22 -^; 
n is zero, 1. 2 or 3; 

B 2 represents oxygen, sulphur or N-R 23 ; 

A 21 and A 22 independently represent alkyl, C 2 -e alkeny 
aryKC^alkyl, C^ 7 heterocydoalkyl, heteroaryl or heteroaryKd.*)* 
optionally substituted; or hydrogen, halogen, cyano, trifluoromethyi, C 

R 22 R 23 , R 24 , R 26 and R 27 independently represent hydrogen or 

R x and Ry independently represent hydrogen, hydrocarbon or a —iu K* 

together represent a C 2-6 alkylene group. 
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and prodrugs thereof: 




(lie) 

wherein 

Y 2 represents nitrogen or A 32 -C; 
Z 1 represents nitrogen or CH; 
n is zero, 1, 2 or 3; 

B 3 represents oxygen, sulphur or N-R 33 ; 

A 31 and A 32 independently represent alkyl, C 2 ^ alkenyl, alkynyl, C^ 7 cycloalkyi, aryl. aryl 
(d-e) alkyl, heterocycloalkyl, heteroaryl or heteroaryi (C 1-6 ) alkyl, any of which groups may be 
optionally substituted; or hydrogen, halogen, cyano, trifluoromethyl, alkoxy, C,^ alkylthio or -NR*Ry; 

R 31 represents -CHj.CHR^.NR^R 37 or a group of formula 




R32 R33 ( R34 § R36 rm an< j R37 independently represent hydrogen or C M alkyl; and 
R* and Ry independently represent hydrogen, hydrocarbon or a heterocyclic group, or R x and Ry 
together represent a C 2 -e alkylene group. 

A process as claimed in claim 1 for the preparation of a compound represented by formula IID, and salts 
and prodrugs thereof: 




(IID) 



wherein 



